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ESTTEODUCTION. 
The  present '  Companion  '  closely  resemblcfi  that  of  last  year. 

As  in  former  years,  we  have  to  thank  Mr.  Denning  for  revi- 
sing the  "  Meteor  Notes,"  and  Mr.  Maw  for  kindly  supplying  a 
number  of  observations  of  Double  Stars.  We  are  indebted  to 
Mr.  Crommelin  for  the  list  of  stars  to  be  occulted  on  March  lo. 

M.  Loewy  has  again  favoured  us  with  advance-proofs  from  which 
we  have  obtained  the  Variable  Star  Ephemerides.  The  occultations 
and  phenomena  of  Jupiter's  SatelHtes  are  from  the  'Nautical 
Almanac ' ;  the  diagrams  and  Ephemerides  of  the  Satellites  of  the 
other -planets  from  the  *  American  Ephemeris.'  The  Epheraeris  of 
Jupiter's  5th  satellite  is  taken  from  Ast.  Nach.  No.  3253  and  was 
computed  by  Mr.  Marth  from  observations  made  by  Prof.  Barnard 
in  1893. 

The  "  Fraction  of  the  Year "  is  the  fraction  which  has  elapsed 
at  mean  noon  of  the  particular  day  from  mean  noon  on  January  i. 
The  Moon's  declination  is  given  for  mean  midnight.  The  "  Lon- 
gitude of  the  Moon's  Terminator "  is  given  for  mean  midnight ; 
the  letters  M.  and  E.  signifying  morning  and  evening — that  is, 
that  the  Sun  is  rising  or  setting  on  that  particular  longitude  of 
the  Moon's  surface ;  the  sign  +  indicates  longitudes  reckoned  from 
the  central  meridian  in  a  westward  direction.  The  angles  of 
disappearance  and  reappearance  for  occultations  are  reckoned  from 
the  true  north  in  the  direction  N.  E.  S.  W.,  as  for  double  stars. 

Greenwich  Mean  Time  is  used  in  all  cases,  and  the  astronomical 
day  is  reckoned  from  noon  to  noon  as  in  previous  years. 
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Feb. 


Mar. 


Dale. 


Jan.  6 

20 

»7 

3 
10 
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24 

3 
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24 
31 
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H 
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»3 
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25 
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•244 
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8  12 
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5 
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52 
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4 
I 

I 
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9 
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23  22 
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21  42 
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15  17 
13       7 
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8 
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23  27 
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M.T.  at 
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h 
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6     3 
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11  14 

12  58 

14  2 
14  26 
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13  24 

12     7 
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8  29 
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4  15 
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57  24 

56  34 
56  10 
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o    o  22 
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6  10 

6  17 

5  55 
5     2 

3  43 
020 

23  59  57 
57  38 
55  <2 
52  44 
50  22 

48  10 
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44  53 
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43  40 

44  I 
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Mean 
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Moon*s 
Phases. 


h  m  8 
19  3  15 
19  30  51 

19  58  27 

20  26     3 
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2t    21    15 
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2  52  25 
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5  38     I 
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h 
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52 

50 
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16 

23 

9 
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17  32 

22  25 
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X  43 
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o  46 
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»5 
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23 
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II 

5 

19 

]8 
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18 
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10 

4 

18 

7 
12 

19 
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9 
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21 
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6  Meteor-showers.  [No.  222. 

List  of  the  principal  Meteor-showers  of  the  Year,  derived  from 
recent  Observations.     By  W.  F.  Dennino. 


Date. 

Kadiaut 

Meteors. 

Date. 

Badiant 

Meteors. 

Jan.     2  ... 

a          ^ 

0         0 
230  +53 

Swift ;  long  paths. 

July  28  ... 

a           S 
339  -12 

Slow;  long. 

3  ...j    J56  +41 

Swift. 

30... 

6  +35 

Swift;  streaks. 

II  ...'    220  +13 

Swift:  St  rents. 

Aug.    4  ... 

30  4-36 

Swift;  streaks. 

17  ... 

195  -+-53 

Slow  ;  bright. 

10  ... 

45  4-57 

Swift;  streaks. 

22  ... 

208  -   8 

Veryswift;  streaks. 

14... 

311   4-62 

Bather  swift. 

25  ... 

131   4-3* 

Swift. 

IS  ... 

292  4-53 

Swift;  bright. 

29  ... 

213   4-52 

Very  swift. 

16... 

61  4-48 

Swift;  streaks. 

Feb.     I  ... 

211   4-69 

Slow  ;  short. 

21  ... 

73  +41 

Swift;  streaks. 

15  ... 

236  +11 

Swift ;  streaks. 

22  ... 

291   4-60 

Slow;  bright. 

15  ... 

261   +  4 

Swift;  streaks. 

23  ... 

70  +50 

Swift;  strealu. 

20  ... 

181  +34 

Swift ;  bright. 

25  ... 

5  +" 

Slow ;  short 

20  ... 

263  4-36 

Swift;  streaks. 

Sept.    4  ... 

346  ±  0 

Slow. 

Mar.    I  ... 

47  -1-45 

Very  slow. 

7  ... 

62  +37 

Swift;  streaks. 

4... 

175  +10 

Slow ;  bright. 

15  ... 

48   4-44 

Very  swift. 

18  ... 

316  4-76 

Slow ;  bright. 

21  ... 

31   +19 

Slow. 

24  ... 

161   4-58 

Swift. 

22  ... 

335   +58 

Slowish. 

27  ... 

229  4-32 

Swift;  small. 

22  ... 

63   +22 

Swift;  streaks. 

28  ... 

263   +62 

Bather  swift. 

27  ... 

75  +15 

Swift;  streaks. 

Apr.  17  ... 

165  -  6 

\wy  slow. 

Oct,     2  ... 

225  4-51 

Slow ;  bright. 

18  ... 

*»3  +53 

Swift ;  short. 

4... 

133  +79 

Swift;  streaks. 

18  ... 

231   +»7 

Swift;  short. 

4... 

310  +77 

Slowish. 

19  ... 

218  +33 

Slow;  bright. 

8  ... 

77  +3" 

Swift;  streaks. 

19  ..  1    229  —  2 

Slow;  long. 

II  ... 

13   +  6 

Slow;  bright. 

20  ...'  270  +33 

Swift. 

14... 

40  4- 20 

Bather  switt. 

25  ... 

272  -I-21 

Swift;  short 

14  ... 

135   +68 

Swift ;  streaks. 

May     I  ... 

239  +46 

Small ;  short. 

18... 

92  4-15 

Swift ;  streaks. 

5  .- 

254  -21 

Slowish. 

20  ... 

ic6  4-12 

Swift;  streaks. 

6... 

338  -  2 

Swift;  streaks. 

29... 

109  4-23 

Very  swift. 

7  ... 

244-  +  7 

Slow;  bright. 

Not.    I  ... 

43   +" 

Slow;  bright 

14... 

3H  +15 

Swift ;  streaks. 

2  ... 

55+9 

Slow ;  bright. 

29  ... 

264  4-64 

Slowish. 

13  ... 

150  +22 

Swift;  streaks. 

30... 

333  +17 

Swift;  streaks. 

16  ... 

154  +4» 

Swift;  streaks. 

June   7  ... 

247  -25 

Slow ;  very  bright. 

17  ... 

53  +71 

Slowish. 

10  ... 

261  4-  5 

Very  slow. 

20  ... 

62  4-23 

Slow;  bright. 

13  ... 

310  4-61 

Swift;  streaks. 

23.27 

25  +44 

Very  slow;  trains. 

15  ... 

291  +52 

Swift ;  small. 

30  ... 

190  +58 

Swift;  streaks. 

15  ... 

285  4-23 

Slowish. 

Deo.    4  ... 

162  +58 

Swift ;  streaks. 

20  ... 

335  +57 

Swift. 

4... 

110  4-25 

Slowish. 

28  ... 

294  +39 

Slow. 

6... 

80  +23 

Slow;  bright 

July    4  ... 

303  +^4 

Swift. 

8... 

1     H5   +  7 

Swift;  streakn. 

II  ... 

349  +53 

Swift. 

8... 

208   +71 

Bather  swift. 

19  ... 

314  4-48 

Swift;  short 

10  ... 

108  +33 

Swift;  short. 

20  ... 

269  4.49 

Swift. 

12  ... 

119  +29 

Bather  swift. 

22  ... 

16  +31 

Swift;  streaks. 

22  ... 

194  +67 

Swift;  streaks. 

25... 

48  +43 

Swift;  streaks. 

24  ... 

218  +36 

Swift;  streaks. 

The  radiant-points  of  tl 

lie  more  briihuiit  she 

)wer8  are  inc 

licated  by  heavier  type. 

The  Peraeidfl,  with  max. 

on  August  10,  are  vis 

ible  for  a  cor 

isiderable  period  and  their  radiant- 

point  exhibits  an  ennterly 

motion  amongst  the 

stars.    The 

following  is  an  ephemeris : 

— 

Date. 

Badiant. 

Date. 

Radiant. 

Date. 

Badiant. 

a 

5 

a         d 

a         ^ 

July  19  ... 

0 
19 

0 
+  51 

July  29  ... 

0         0 
31  +54 

Aug.    8  ... 

0            0 

42  +57 

21  ... 

22 

+  52 

31  ... 

34  +55 

10  ... 

45  +57 

23  ... 

25 

+  51 

Aug.    2  ... 

36  +55 

12  ... 

47  +57 

I 

25  ... 

27 

+  53 

4... 

38  4-56 

14  ... 

50  +58 

«7  -../ 

30 

+54     /             6... 

40  4-56 

16  ... 

53  +58 
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Planets. 


[No.  222. 


Jupiter  {%), 

Saturn  (h). 

1895. 

B.A. 

Noon. 

Dec. 
Noon. 

Diam. 

Biaes. 
h  m 

Tran- 
sits. 

SeU 

R.A, 

Noon. 

Dec. 
Noon. 

Diom. 

Rises. 

Tran- 
sits. 

Sets. 

h  m  s 

0   1 

u 

h  m 

h  m 

h  m  8 

0  1 

u 

h  m 

h  m 

h  m 

Jan. 

I 

5  59  59  »3  15 N. 

44-2 

2  59iii  14 

19  29 

14  16  22 

II  9S. 

14-8 

14  24 

19  30 

0  36 

21 

5  49  59  23  17 

42-8 

I  31 

9  4«> 

18  1 

14  20  53 

II  27 

152 

13  10 

18  15  23  2C 

Feb. 

10 

5  44  24j  23  18 

40-6 

0  7 

8  22 

16  37 

'4  22  55 

II  32 

15-8 

*«  55 

16  5922   3 

Mar. 

2 

5  44  29;  23  21 

38-2 

22  47 

7  3 

15  19 

14  22  17 

II  24 

16-2 

10  34 

15  3920  44 

22 

5  50  6 

23  25 

35« 

2»  34 

5  50 

14  6 

14  19  10 

II  4 

i6'6 

9  >* 

14  18119  25 

Apr. 
Jlay 

II 

6  0  25 

23  29 

33-8 

20  25 

4  42 

12  59 

14  14  12 

10  36 

17-0 

7  43 

12  5418   5 

I 

6  14  23 

23  28 

321 

19  20 

3  37 

II  54 

14  8  27 

10  6 

17*0 

6  18 

II  30  16  42 

21 

6  30  56!  23  21 

30-9 

18  19  2  35 

10  51 

14  3  4 

9  39 

168 

4  50 

10  6!i5  22 

June 

10 

6  49  II  23  6 

30*1 

17  201  I  34 

9  48 

13  59  8 

9  22 

16*4 

3  27 

8  43 

>3  59 

30 

7  8  18  22  41 

297  ii6  24:  0  35 

8  46 

13  57  20 

9  18 

158 

2  7 

7  23 

12  39 

July 

20 

7  »7  34  2a  7 

29-5  ,15  2523  32 

7  39 

13  58  0 

9  27 

15*4 

0  49 

6  5 II  2I 

Aug. 

9 

7  46  18 

21  26 

29*8  14  2922  32 

6  35 

14  1  5 

9  49 

14-8 

23  35 

4  49  10  3 

^9 

8  3  50 

20  40 

307  '3  33*1  31 

5  29 

14  6  19 

10  22 

H*5 

22  25 

3  36 

8  47 

Sept. 

18 

8  19  27 

>9  54 

316 

12  3620  28 

4  20 

14  13  19 

"  I 

141 

21  17 

2  24 

7  3" 

Oct. 

8 

8  32  20 

19  13 

33-<> 

II  34' 19  22 

3  10 

14  21  38 

II  48 

i3'9 

20  II 

I  14 

6  17 

28 

8  41  37 

18  42 

35*4 

10  27 

18  12 

I  57 

14  30  44 

12  35 

137 

'9  5 

0  4 

5  3 

Nov. 

17 

8  46  24 

18  27 

37-6 

9  15 

16  58 

0  41 

14  40  4 

n  »9 

137 

17  58 

22  52 

3  46 

Dec. 

7 

8  46  0 

'!  "^^ 

40*0 

7  55 

"5  39 

23  23 

»4  49  3 

13  59 

1 3*9 

16  51 

21  42 

2  33 

^7 

8  40  26 

18  59 N. 

41-8 

6  28 

14  15  22   2| 

H  57  3 

14  32  S. 

14*3 

15  43 

20  31   I  19 

Uranus 

(y). 

Neptune  (^). 

Jan.   I 

15  5  27 

17  58. 

37 

15  45 

20  19 

0  51 

4  50  4 

20 

57  N. 

27 

2  5 

10 

518   5 

3J 

15  9  24 

17  20 

3'Z 

>3  52 

18  24 

22  56 

4  47  39 

20 

54 

2-6 

0  3 

8 

4»6  5 

Mar.  2 

15  10  15 

17  24 

3-8 

II  5516  27I20  59| 

4  47  9 

20 

55 

2-6 

22   6 

6 

6  14  6 

Apr.   I 

»5  7  57 

17  14 

3-8 

9  54 

14  27 

19  0 

448  48 

20 

5? 

2-6 

20  10 

4 

1012  10 

Zday   I 

15  3  29 

16  56 

3-8 

7  50 

12  24 

16  58 

4  52  14 

21 

6 

2*5 

18  14 

2 

1^:10  16 

3' 

«4  58  33 

i6  35 

3-8 

5  45 

10  22 

14  59 

4  56  45 

21 

14 

2'5 

16  21 

0 

22 

8  23 

June  30 

H  54  58 

16  21 

37 

3  42 

8  20 

12  58 

5  >  27 

21 

21 

2*5 

14  23 

22 

25 

6  27 

July  30 

14  54  0 

16  17 

37 

I  43 

6  21 

10  59 

5  5  29 

21 

26 

2*5 

12  28j20 

3> 

4  32 

Aug.  29 
Sept  28 

14  56  5 

16  27 

3-6 

23  48 

4  26 

9  2 

5  8  2 

21 

28 

2-6 

10  32-18 

35 

2  38 

'5  0  55 

16  48 

3-6 

21  58 

2  33 

7  8 

5  8  35 

21 

28 

2-6 

8  34I16 

381  0  40 

Oct.  28 

15  7  4J 

17  17 

3*5 

20   9 

0  41 

5  n 

5  7  5j2i 

25 

2-6 

6  35l»4 

38  22  41 

Nov.  27  15  15  10 

17  47 

3 '4 

18  18 

22  47 

3  17 

5  4  o|2i 

20 

27 

4  3512 

3720  39 

Dec.*  27! 1 5  22  2 

18  13  S. 

34 

16  29 

20  56 

I  23 

5  0  26 

21 

15  N. 

27 

2  34 

10 

36  18  38 

Pallas. 


1895. 

RA. 

Noon. 

Deo. 
Noon. 

Transits. 

1895. 

RA. 

Noon. 

Dec. 
Noon. 

Transits. 

h  m 

0  i 

h  m 

h  m 

0  1 

h  m 

May  9  ... 

18  48 

24  0  S. 

J5  37 

Apr.  27  ... 

17  48 

20  32 N. 

15  24 

June  2  ... 

18  38 

25  36 

>3  53 

May  21  ... 

17  36 

24  16 

13  37 

26  ... 

18  17 

27  15 

"'  57 

June  14  ... 

17  16 

25  31 

u  43 

July  20  ... 

17  56 

28  23 

10  2 

July  8  ... 

16  58 

23  5» 

9  52 

Aug.  13  ... 

17  47 

28  56 

8  18 

Aug.  I  ... 

16  50 

20  8 

8  10 

Sept.  6  ... 

17  52 

29  12 

6  50 

25  ... 

16  54 

15  37 

6  39 

30... 

18  II 

29  16  S. 

5  35 

Sept  18  ... 

17  8 

II  13N. 

5  «9 

Juno. 

Vesta. 

June  2  ... 

19  41 

441S. 

14  56 

July  8  ... 

22  54 

13  39S. 

15  47 

26  ... 

19  27 

4  17 

13  -7 

Au«.  I  ... 

22  50 

16  II 

14  8 

July  20  ... 

19  7 

5  20 

II  12 

25  ... 

22  32 

19  30 

12  15 

Aug.  13  ... 

18  50 

7  3" 

9  21 

Sept  18  ... 

22  12 

21  38 

10  21 

Sept  6  ... 

18  45 

10  3 

7  42 

Oct.  12  ... 

22  5 

21  36 

8  40 

30.. 

18  54 

12  16 

6  18 

Nov.  5  ... 

22  14 

19  49 

7  15 

J  Oct  24  ... 

f                  1 

19  16 

13  45  S. 

5  5 

29... 

22  35 

16  54  S. 

6  2 

37ie  times  of  rising  and  Betting  correspond  to  the  adiaoent  tmui\>,  Vrtewpective  of  the  day  given  iu 
w  a/vt  ooluniB. 


1895.]  Eclipses.  9 

ECLIPSES  IN  1895. 

In  the  year  1895  there  will  be  three  Eclipses  of  the  Sun  and  two  of  the  Moon, 

I. — A  Total  Eclipse  of  the  Moon,  March  10. 
Visible  at  Greenwich. 

Greenwich  M.T.  of  g  in  R.A. :  Mar.  io«>  i5»»  3i~  26«o. 
C's  B.A.  ii*»  24™  27«*38.         Hourly  motion  i32»'5i.  O's  9'*i9. 


Hourly  motion    17  54*3°. 

Hourly  motion    58'8N. 

True  Semidiameter...  16  37*1 

True  Semidiameter ...  16     7*8 


Angle  from  n. 

p- 

Ends. 

Brst  contact. 

Magnitude. 

h     ra 

0    .r^ 

22    22*9 

49  W. 

0*013 

22  27-5 

50  W. 

0018 

22  240 

53  W. 

0-028 

"  35*5 

60  W. 

0-076 

22  17*5 

62  w. 

0*090 

C 's  Declination   3  59  35*0 N. 

0*8  Declination   3  «o     3*68. 

C*«  Equat.  Hor.  Parallax  wo  5  3  2 

0*8  Equal.  Hor.  Parallax  89 

h     m  h     m 

First  contact  with  Penumbra    12  58-4  With  Shadow  13  53*9 

Beginning  of  Total  Phase  14  51*8  End  16  26-6 

Sea)nd  contact  with  Penumbra 18  20*0  With  Shadow  17  24*5 

Magnitude  of  the  Eclipse  (Moon's  diameter  =  1)  1*619. 
The  first  contact  with  the  Shadow  occurs  at  127°  from  the  North  Point  of 
the  Moon's  limb  towards  the,  East. 
The  Moon  will  be  seen  in  the  shadow  in  longitudes  from  5*^  E.  to  i2i>  W. 

n. — A  Partial  Eclipse  of  the  Sun,  March  25. 

Visible  at  Greenwich  and  throughout  the  British  Isles,  except  a  portion  of 
the  county  of  Kent*  Data  for  some  places  are  as  follows  (the  times  are 
local)  :— 

Greatest 
Begins.        phase, 
h      m         n     m 

Greenwich 21  562      22  10-2 

Cambridge 21  560       22  12*3 

Oxford   21  44*4      22    4*7 

Edinburgh 21  32*7       22     4*3 

Dublin  21     9*8      21  43*6 

In  Newfoundland,  Nora  Scotia,  and  the  neighbourhood  the  Sun  will  rise 
partially  eclipsed  on  March  25. 

III. — A  Partial  Eclipse  of  the  Sun,  August  20. 
InTieible  at  Greenwich.    Visible  in  Bussia  and  Western  Asia. 

IV. — A  Total  Eclipse  of  the  Moon,  Sept,  3, 

Partly  risible  at  Greenwich. 

h     m  h     m 

First  contact  with  Penumbra 1449*7       With  Shadow,  16    0-3 

Second  contact  with  Penumbra...  24    4*3       With  Shadow.  19  537 

Beginning  of  Total  phase  17     6*9       End  18  47-1 

liagnitude  of  Eclipse  (Moon's  diameter  =  i)  1*550. 

The  first  contact  with  the  shadow  occurs  at  54^  from  the  North  Point 
towHrds  the  E. 

The  Moon  will  be  seen  in  shadow  in  longitudes  from  2|*»  E.  to  15**  W.  of 
Greenwich.    At  Greenwich  the  Moon  will  set  at  17^  18°*. 

V. — A  Partial  Eclipse  of  the  Sun,  Sept.  18. 

Inrisible  at  Greenwich.  Visible  in  New  Zealand  and  in  Eastern  Australia, 
where  the  Sun  will  rise  partially  eclipsed  on  the  morning  of  Sept.  19. 

At  Melbourne  the  Eclipso  ends  Sept.  i8<*  i8»»  33"-8  Melbourne  mean  time, 
at  145^  from  the  North  Point  towaras  the  E.  {direct  iroaee). 

At  Sydney  the  Eclipse  ends  Sept.  1%^  i8»»  5i"»-8  Sydney  MeoA  T\\n^>  ^X» 
149^  frrai  the  liorth  Point  towards  the  E.  (cUrect  image). 


10                              Oceultatums,  1895.                 [No.  222. 
^OCCULTATIONS,  1895.     (ViaiBLi;  at  Greemwicb.) 

Disap.  lUitp. 


M.T. 


6o  PJaduiQ  ■ 


B.A.C.  164! 
8  Leonis  .. 

49  Tirgiuis 


T 


S3  Oancri.. 
28  Tir-ini'fl 


iCaprieoi-ni 
J  8  Aquarii 
47  AnetiB . . 


*  Star  riiiog,  , _. 

3Zm  angU,  (p)  an,  nekontd  /Vom  (be  true  N.  p<rint  l 
boUom  ottht  JtfMui'a  inTerlod  Id 


B.A.O.  78; 

B.A.O.  1746 
B.A.O.  5603 
B.A.O.  6666 


83  Cnncri.. 
58  Aqiurii 

B,A.C. 8ji 


16  Tauri  .. 
loTauri  .. 
a  TiLiiri  ... 
KTaiiri     ... 

«i  Aquarii 
Sa  Aquorii 

66  Ariptis.. 
16  Tauri  .. 
.9  T-uri  .. 
2oTaun  .. 
y'Tauri  ., 
B.A.C.  1746 
45  LeonU. 


.9  Tauri. 
10  Taun  . 
1 36  Tauri. 

t  Star  balow  faoriion. 
the  diwdKwi  B .,  *-,  a^  m  „  i. 
age  lonwdi  th«  n^^t. 


5  45 

6  16 
6  39 


1895.]  Occultations ,  1895.  11 

The  following  "  near  approaches  "  are  also  given  in  the  *  Nautical 
Almanac/  and  are  especially  interesting  to  observers  rather  South 
and  rather  North  of  Greenwich  respectively : — 

North  Near  Approaches, 


DttfcA.  ; 

Star. 

Mag. 

G.M.T. 

Angle. 

Date.          Star. 

• 

Mag. 

G.M.T.  Angle. 

Jail. 

h  m 

0 

June 

h  m 

0 

7 

17  Tauri 

4 

3  55 

337 

^5 

83  Cancri   ... 

6 

10  47 

13 

II 

y  Oancri 

44 

19  15 

^3 

29 

28  Virginia .  . 

6 

8     8 

34 

16 

50  Yirginitf... 

6 

18  12 

35 

July 

Feb. 

12 

B.A.O.  8311  . 

6j 

13  38 

326 

3 

16  Tauri 

54 

14  51 

35* 

Auc:. 

3 

20  Tauri    ... 

5 

IS  14 

35* 

4      i7Capricomi 

6 

14  51 

33> 

n 

BJLO.  4531 . 

6 

13  36 

36 

Sept. 

Mar. 

30     i  <T  Aquarii   ... 

4l 

9  ^9 

3*4 

7 

7  Canori 

44 

17  14 

11 

Oct.   1 

12 

50  Virginia... 

6 

12  49 

36 

7       19  Tauri     ... 

S 

6  56 

342 

«5 

IT  Soorpii    ... 

3 

16     5 

20 

Not. 

Apr. 

2     i  fi  Arietis    . . . 

Si 

8  28 

33> 

a 

47Geminor  . 

6 

12  58 

15 

Dec. 

8 
May 

6 

/Virginia   ... 

6 

7  »9 

34 

6 

80  Oancri  ... 

6i 

8  38 

15 

50  Virginia... 

6 

8     0 

37 

South  Near  Approaches, 


Jan. 

16 

Feb. 

3 
12 

May 

6 

June 

2 
Aug. 

>3 


49  Virginia... 

66  Arietia  ... 
28  Virginia... 

49  Virginia... 
4  Seorpii    ... 

+  Virginia... 

66  Arietia  ... 


6 

6 
6 

5 


h  m 

17  48 

6  47 
13  38 

7  38 
9  21 

8  46 
10  51 


o 
217 

158 

217 

216 
204 

217 
159 


Oct. 

3 
6 

7 

7 

9 

27 

Not. 

3 

7 

Dec. 

*7 
3« 


62  Piscium  . . 
47  Arietia  ... 

27  Tauri    ... 

28  Tauri  ... 
136  Tauri  ... 
42  Aquarii... 


6 
6 

4 

54 

5 
6 


17  Tauri    ...      4 
ff  Geiuinor...!     3I 


€  Arietia. 


39  Geminor..      6J 


h 
16 
8 
8 
8 
12 
8 


m 
21 

56 
18 
]8 
12 

30 


13  47 
H  54 


10 
II 


36 
16 


o 

15* 

153 
160 

160 

172 

H3 

163 
«93 

160 
189 


Occultations  during  the  Total  Lunar  Eclipse 
0/1895,  March  10. 

The  following  is  a  list  of  the  Stars  contained  in  the  Bonn 
'Durchmusterung'  which  will  be  occulted  during  or  shortly  before 
or  after  Totality  in  the  above  eclipse. 


/ 


83  Leonia 
Pi.  xi.  71 
r  Leonia 
W.B.  xi.  349 
83  Leonia 
Pi.  XL  71 
W.B.  xi.  365 

W.B.  TO,  372 
r  Leonia 
W.B.xi.  349 

B.D.-hJ®  */ia 
W.B,  XL  372 
B,D,'h3'*2Sio 


Mean  Time. 


14 

14 

>4 

«4 

15 
ic 

'5 
>5 
'5 
'5 
15 

»5 

16 

16 


m 

17 
18 

56 

57 
12 

>3 
14 
16 

36 
43 
4» 

S3 
9 

S7 


Angle 

from  N.  pt. 

towards  £. 

direct  image. 


Mara. — Jujiiter'3  Satellites, 
Apparent  Disk  of  Mars,  1S95. 


[Xo.  222. 


Anril 


Sept.  18  °'999 

Oot.    t8  0999 

KuT-  »7  D-99J 


Tlie  numbers  in  tliiB  table  are  (be  versed  sinea  of  the  illuminated  diali,  tbe 
appartint  dinmeter  of  the  planet  buiuf^  taken  as  Uiiitjr. 
Unrs  not  being  in  oppoaition  during  the  year  1895  Uie  uttelliles  will  not  be 


COSFIGUBATIONS  OF  JUPITEE'S  SATELLITES 

Ton  AN   INVEKTIHG  TELESCOPE. 


Jm. 

ifoj. 

Jpil^.        Auc 

SopU 

Oct 

Nov 

W"  '»■•■ 

I)»T- 

"" 

10*           s« 

^■ 

lit" 

1*1" 

ii04* 

10141 

tl 

•S? 

-tOl«« 

lOi^a    4O1:;     4^0:1 

'*?'? 

.'^ni: 

n 

" 

Jupiteb'b  IVth  Satkllitb. 
Greenvich  Mean  Times  of  Superior  Qeocentrio  Conjiinotion. 


h  m 

h    in 

li   ni 

li    111       1 

Jiin.  16  .. 

19  510 

Apr.  .0  .. 

8   so'5 

Oct.  19  ... 

Feb.    1  .. 

10  U-6 

Sept.    9... 

OH'S 

No..  15  ... 

3  ♦■■8    i 

SUr.  7- 

14  - 

"9  577 
'3  S89 

lUy  JO  ... 

M  49-9 

'S  359 

18... 

n  sll  \ 

■£, 


1895.] 


Jupiter's  Satelliles,  1895. 


JUPITEE'S  SATELLITES,  1895. 
Phenomanft. 


c,  Signifies  Ec.  di*.;  £ 
Jixit.  (con.). 


iS  16  i. 


»j  i+iii-T. 

I  7  31  ii."- 

II  1]  iLE. 

IS  %  i.i. 

I  10  I  i.o. 

i»  56  i.  R 

>  I  47  ii- 1. 

41+ii.T. 

7  19  i.  (. 

9  JS  i.  T. 


9  49  11.. 

13  59  ii. 

14  JB  i.  ( 
16  s*  i.l 

1  II  ^^i.o 

■4  5.  i.  1 

'  4  8  ii.' 

6  4siL^ 


Jan.   (oun,). 
%%    6  I J  i.o. 


»  S8  ii. ... 

19  J  17  ii.  K. 

1  Ji  i.  (. 

i  4«  i-  T. 


.5  .J  i.  (. 
.6  J4  11.  E. 

■  g4>i.T. 
13  36  i.  0. 

■  6  47  i.  E. 
19  >6  U.t, 


7  j6i.T. 

i    »  30  i.o. 

i  45  ^  E. 

19  44  ii-'- 

II  II  ii.T. 

ij  45  i.  (. 

M  si  i.  0. 


LT.    I 


15  »s  V 
IS  41  I, 
8  S6ii 


i  M 


Tr.  lag. ;  T,  Tr. 

Ftb.   (con 


19  7  io- 
»i  34  i.  E. 

■  \i  'i  ll: 

Id  3i  iiT. 

18  38  i.T. 

;  "3  3S  i-o- 

,17  J  i.  E. 


.7'r 


13  46  i.  (. 
1  1  i.  T. 
t   56  ii.  E. 


13  4  ii'.e. 
I4S!>>-.T. 
tS  s!  m.E. 
16  13  ii.  B. 
■  9  5*  '■  <■■ 
13  18  i.K. 
S  4S  ii-  '■ 


0  7i-e- 

1  4oii-T. 
»  14  i-  T. 


14 

Mar.  (con.). 

d  K  m 
i6  I  55  iji.^. 
a  55  ii.o. 

3  3|  \.t. 

4  26  IT.  r. 

4  51  iii.  T. 

5  48  ir.T. 
5  50  i.  T. 
8  7  ii.  E. 

17  o  48  i.  o, 

4  ai  i.  E. 

21  39  ii.  t, 

22  2  i.  t, 

18  o  18  ii.T. 

0  18  i.  T. 
19  17  i.  0. 

22  50  i.  E. 

19  15  48  iii.  0. 
16  13  ii.o. 

16  30  i.  t. 
18  44  iii.  O. 
18  47  i.  T. 
21  6  in.e. 
21  24  ii.  E. 

20  o  2  iii.  E. 
13  46  i.  o. 

17  19  i.  E. 

21  10  59  ii.  t. 

10  59  i.  t, 
13  16  i.T. 
13  38  ii.T. 

22  8  15  i.o. 

11  48  i.  E. 

23  5  28  i.  ^. 

5  30  ii.  o, 

5  55  i"-^- 

7  45  i-  T. 

8  52  iii.T. 

10  42  iL  E. 

24  2  43  i.  o. 

6  17  i.  B. 

13  13  iv.  o. 

14  47  iv.  O. 

23  57  i-  *• 

25  o  18  ii.  t. 

1  25  vr,  e. 

2  14  i.  T. 

2  57  ii.  T. 

3  35  i^-  E. 

21  13  i.  0. 

26  o  46  i.E. 

18  26  i.  t, 

18  49  ii.  0. 

19  51  iii.  0, 

20  43  i.  T. 

22  48  iii.  Q. 

27  o  o  ii.  E. 
1  6  iii.  e. 

4  3  iii.E. 

15  42  i.o. 
19  15  i.  £. 

28  12  55  i.  t 

IS  '2  J'  T. 
'6  j8  ii  T. 


Jupiter^  8  Satellites  J  1895. 


[No.  222. 


Afar,  (con.). 

d  h  m 

29  10  12  i.  o. 
13  44  i.E. 

30  7  24  i.  t. 

8  8  ii.  o. 

9  41  i.  T. 
10  o  iii.  t 

12  58  iii.T. 

13  18  ii.  E. 

31  4  41  i.o. 
8  13  i.E. 

April. 

1  I  53  i.  /. 
2  58  ii.  t. 

4  10  i.T. 

5  38  ii.  T. 

22  40  iv.  t. 

23  10  i.  0. 

2  o  23  ir.  T. 
2  42  i.  E. 

20  23  i.  t. 

21  27  ii.o. 

22  40  i.  T. 

23  58  iii.  0. 

3  2  35  ii.  E. 
2  56  iii.  O. 
5  6  iii.  f. 
8  4  iii.  E. 

17  40  i.  0. 

21  II  i.E. 

4  14  52  i.  t 

16  20  ii.  t. 

17  9  i-  T. 

18  59  ii.T. 

5  12  9  i.o. 

15  39  i.  E. 

6  9  21  i.  t. 

10  47  ii.  0. 

11  38  i.  T. 

14  8  iii.  t 

15  53  ii.  E. 
17  7  iii.T. 

7  6  39  i.  0. 
10  8  i.  E. 

8  3511.  t. 

5  41  ii.  t, 

6  8  i.  T. 

8  20  ii.  T. 

9  I  8  i.o. 

4  37  i.  E. 

22  20  i.  t. 
10  o  7  ii.  0. 

o  37  i.  T. 

4  7  iii.  0. 

5  II  ii.  E. 

7  7  iii.  O. 

7  55  »▼•  0. 

9  6  iii.  e. 
9  48  iv.  O. 

12  6  iii.E. 

19  28  iv.f. 
19  $8  J,  o. 

^1   52  iV. 


.  JB.  / 


4/>''.  (con.). 

d  h  m 

10  23  6  i.  E. 

11  16  50  i.  t. 
19  3  ii.  t. 
19  7  i.  T. 
21  43  ii.T. 

12  14  8  i.  0. 

17  35  i.  E. 

13  II  19  i.  t. 
1327  ii.  0. 

13  36  i.T. 

18  20  iii.  t. 
18  29  ii.  E. 
21  20  iii.T. 

14  8  37  i.  0. 

12  4  i.  E. 

15  5  49  i.  t. 
8  6  i.  T. 
8  25  ii.  t. 

II  5  ii.T. 

16  3  7  i.  0. 

6  33  i.  E. 

17  o  18  i.  ^. 
2  35  i.  T. 
2  48  ii.  o. 

7  46  ii.  E. 

8  20  iii.  o. 
1 1  2 1  iii.  O. 

I  ^  6  iii.  e. 

16  7  iii.  E. 
21  37  i.  0. 

18  I  2  i.  E. 

17  39  ir.  t. 

18  48  i.  t. 

19  41  iv.  T. 
21  5. i.T. 
21  47  ii.  t, 

19  o  27  ii.  T. 
16  6  i.  0. 

19  31  i.  E. 

20  13  17  i.  t, 

15  35  i.T. 

16  9  ii.  o. 
21  4  ii.  E. 

2i  33  iii-^. 

21  I  35  iii.T. 
10  36  i.  0. 

14  o  i.  E. 

22  7  47  i.  L 
10  4  i.  T. 

II  9  ii.  f, 

13  50  ii.T. 

23  5  6  i.  o. 
8  28  i.  E. 

24  2  17  i.  /. 

4  34  i.  T. 

5  30  ii.  o. 
10  22  ii.  E. 
12  36  iii.  0. 

15  38  iii.O. 

17  7  iii.  e. 

20  8  iii.  E. 
23  36  i.  0. 

25  2  57  i.  E. 
20  47  i.  t. 


Apr,  (con.), 
d  h 


25 
26 


27 


28 


29 


30 


o 

3 
18 

21 

3 
5 

15 

16 

'7 
18 

2 

5 
12 

'5 

9 
12 

M 
16 

7 
10 


m 

4  i.T. 
32  ii.  t 
1 3  ii.  T. 

6  i.  0. 
26  i.  E. 
18  iv.  />. 

29  iv.  O. 

30  iv.  e. 
17  i,t. 

7  iv.  E. 

34  i.  T. 

52  ii.  o. 

40  ii.E. 
50  ni.  t. 

53  iii.T, 
36  i.  0. 

55  !•  B. 
46  i.  ^. 

4  i.T. 

55  ii-  *' 
36  ii.  T. 

6  i.  o. 

24  i.E. 


May. 

1  4  16  i.  ^. 
6  34  i.  T. 
8  14  ii.  0. 

12  58  ii.  E. 

16  55  iii.O. 

19  58  iii.  O. 

21  7  iii.  e. 

2  o  10  iii.  E. 
I  36  i.  0. 

4  53  i.  E. 

22  46  i.  t. 

3  I  3  i.  T. 
3  19  ii.  t. 

6  o  ii.  T. 

20  6  i.  o. 

23  22  i.  E. 

4  17  16  i.  t. 
19  33  i.T. 

21  37  ii.  0. 

5  2  16  ii.  E. 

7  9  iii.  ^ 
10  13  m.T. 

13  16  iv.  t. 

14  36  i.  o. 

1 5  34  iv.  T. 

17  50  i.  E. 

6  II  46  i.  ^. 

14  4  i.  T. 

16  42  ii.  t. 
19  23  ii.  T. 

7  9,  6  i.  o. 
12  19  i.  E. 

8  6  16  i.  t. 

8  34  i.  T. 
10  59  ii.  o. 

15  34  ii.  E. 
21  15  iii.o. 

9  o  20  iii.  O. 
1  %  u\.  e. 


May  (con.).    Ma 

d  h  m      d  h 
9  3  36  j.  0.   23 

4  II  iii.  E. 

6  48  i.  £. 

10  o  46  i.  t.       24 

3  4i:T. 

6  6  ii.  t. 
8  48  ii.  T. 

22  6  i.  o.   25 

11  I  17  i.  E. 
19  16  i.  t. 

21  34  i.  T.   26 

12  o  22  ii.  o. 

4  5'  ii-E. 
1 1  29  iii.  t, 
14  35  iii.  T. 
16  37  i.  0. 
19  46  i.  E. 

13  13  46  i.  t.       27 
16  '4  i.T. 

19  29  ii./.   28 

22  II  ii.T. 

23  12  iv.  0. 

14  I  39  iv.  O. 

7  33  iv.  e.     29 

10  21  iv.  E. 

11  7  i.  0. 

14  15  i.  E. 

15  8  16  i.  /.   30 
ID  34  i.  T. 
13  45  ii.  0. 
18  9  ii.E. 

16  I  38  iii.O. 

4  44  iii.O. 

5  7  iii.  e.    31 

5  37  i.  o. 

8  12  iii.  E. 
8  43  i.  E. 

17  2  46  i.  /. 
5  4  i.  T. 
8  54  ii.  t. 

II  36  ii.  T. 

18  o  7  i.  0. 
3  12  i.  E. 

21  17  i.  t. 

23  34  i.  T. 

19  3  9  ii.  0. 
7  27  ii.  E. 

15  52  iii.  t. 
18  37  i.  0. 
18  59  iii.T. 

21  41  i.  E. 

20  15  47  i.  t. 
18  4  i.T. 

22  17  ii.  t. 

21  I  o  ii.  T. 
13  8  i.  0. 

16  10  i.  E. 

22  918  iv.  t, 

10  17  i.  t, 

1 1  54  iv.  T. 

12  35  i.  T. 
16  32  ii.  0. 

20  45  ii.  E. 


7 
10 

12 

4 

7 
II 

H 

2 

5 
23 

I 

5 

10 

20 
20 

»3 
23 
17 
20 

I 

3 

«5 

18 

12 

H 

'9 

43 

9 
10 

12 

16 

'9 
22 

I 

4 
6 

9 
H 

17 


1  4 
7 

2  I 

3 
8 

12 

22 

3  o 
I 

3 

19 
22 

4  3 
6 

17 
20 

5  H 
16 

22 

6  I 
II 
14 


1895.] 


Jupiter's  Satellites,  1895. 


Jtau  (eon.). 


M  5=  i.  t. 

10  SS 

11  «   1  i.  T. 

13  +6 

*«;!-'; 

>+4J 

9}oii.T. 

IJIl    1.0. 

«  SS  i-  S. 

1*  s» 

"9  « 

Aug«L 

n 

ij  IS 

1    1  J.  L  (. 

.oS"!:T. 

6  10 

)   I  »7  u.  O. 

(14,  i.e. 

i  lo  L  O. 
a  ]   1  i  (. 

4  S>  iii.<. 
;     J  ^  j:.'- 

Il  «!(!■(.■ 

.iMa.T. 

»]  ii  1. 1. 
II  .  4'  i.  O. 

11  Ji  i.  (. 
I  'J  S'  •-  T- 
;  11 II  17  ii.  R 

ij  S>  ii-  O. 


H  0J9  Jii.T. 
I  I  >i.  t. 
.ojliLT. 


'(4»  i- 

'J54i' 

i»  46  i. 


Aug.  (oon.). 


J  56  ii.  T. 

i  40 1.0. 


*o  *9  Hi- E 

8  41  ii.T. 


10  39 

11  4) 

17  J» 


Sqrt.  (con.). 


d 

h    m 

"6  57 
19  17 

.T. 

19 

S  4( 

ti    6 

ii.  E. 

•3  S7 

i'l.' 

16  j3 

.  0, 

15  so 

16  SI 

i,T. 
ii.O. 

JO 

It  16 
13+6 

.T. 

O.-lober.        \ 

7  3S 
11  IS 

,0. 
1.0. 

J 

»     3 
S  Ji 

.T. 

!o.' 

6  lo 

7  3 

i.T. 
ii.T. 

0  15 

.t. 

.T. 

1^6 
7  4-9 

viT. 

19  19 

i.e. 

5 

0    0 

.6. 

1.0. 

.8   54 

t. 

T. 

6 

11  4t 
U  59 

lit. 

16     5 

i.'E. 

16  J; 

17  19 

i  li 

18  », 

6. 

19  30 

.T- 

i.o. 

■S  43 

T. 

8 

8  47 

9  %S 

IX  s* 

0. 

14    8 

.0. 

9 

7  S3 

T. 

3  S* 

s  56  i.  (.  1 

7  »7 

0. 

738 
8  so 
11   13 

i.  ^ 
..T. 
ji.T. 

1  11 

4  4' 

T. 

^^:-.[ 

S  18  iii.O. 
17  IS  '.'. 
■  9  35  i-T. 

13  59  ii.  «■ 
16  4«  i,  O. 
19  19  ii-0. 

1 1  4,3  i.  (. 


*  -v*  vTL. 


16 


Jupiter's  Satellites j  1895. 


[No.  222. 


^7 


»8 


Oct. 

d    h 
s6     5 

8 

o 

3 
%o 

o 
o 
o 
3 
3 
5 
9 
>9 

>9 
21 

23 

7 
12 

15 

16 

18 

22 

30  13 

15 


29 


3» 


9 
»3 

x6 

»9 
23 


(con.). 

til 

45  i-  O- 
48  ii.O. 

41  i.  ^ 
I  i.  T. 

39  i.e 
13  i.  O. 
26  ii.  ^. 

36  iii.0. 
21  ii.  T. 
59  iii.  E. 

42  iii.  0. 
19  iii.  O. 

9  i.  t. 

43  iv.  «. 
29  i.  T. 
50  ir.  E. 
50  iv.  o. 
24  iv.  O. 

7  i.  «. 

35  ii-  «. 

42  i.  O. 
6  ii.O. 

37  i.  ^• 
57  i.  T. 

35  i-  <^- 
10  i.  O. 

43  ii.  t. 

37  ii.  T. 
47  iii.  t, 
%S  iii.  T. 


Nov.  (con.). 

d     h    m 
19  12  ii.  0. 


1  8     6  i.  ff. 

10  26  i.  T. 

2  4    3  i.  0. 
5  54  ii.  e, 
7  38  i.  O. 

11  24  ii.O. 

3  2  34  i.  t 
4  54  i.  T. 

22  32  i.e, 

4  2    6  i.  O. 
2  59  ii.  ^. 

4  34  m.e. 

5  53  ii.  T. 
7  58  iii.E. 
9  38  iii.  0. 

13  16  iii.O. 
21     2  i.  /. 

23  22  i.  T. 

5  17    o  i.  e. 


5 
6 


10 


II 


20  34  i.  O. 
o  41  ii.O. 

15  31  i.  ^. 

16  8  ir.  t. 

17  51  i.  T. 

20  45  iv.  T. 

7  II  28  i.  «. 

15  2  i.  O. 

16  14  ii.  t. 
19     9  ii.  T. 
23  41  iii.  t. 

8  3  20  iii.  T. 

9  59  i-  ^• 

12  19  i.  T. 

9  s  56  i  <•. 

8  30  ii.  e. 

9  30  i.  O. 

13  58  ii.O. 

4  27  i.  t 

6  47  i.  T. 

o  25  i.  e. 

3  58  i.  O. 

5  29  ii.  t. 
8  24  ii.  T. 
8  32  iii.  £. 

II  56  iii.E. 

13  31  iii.  o. 

17  9  iii.  O. 
22  55  i.  t. 

12  I   15  i.  T. 

18  53  i.  e. 

21  4^  ii.  e. 

22  26  i.  O. 

13  3   14  ii.O. 
17  23  i.  t. 

19  43  i.  T. 

14  13  21  i.  e. 

13  42  iv.  e. 

16  54  i.  O. 

17  54  iv.  E. 

18  44  ii.  ^. 
21   39  ii.  T. 

15  I  23  iv.  0. 

•  •  •      J 

32  111.  t. 
2  iv.  O. 
II  iii.T. 
51  i.  ^. 

14  II  i.  T. 

16  7  49  i.  e. 
XI     6  ii.  ^. 


Nov.  (con.). 


3 
6 

7 
II 


d 
16 

17 
18 


19 


20 


21 


22 


i3 


24 
^5 


26 


^7 


h 
II 

16 
6 

8 

2 

5 

7 
10 

xz 

15 

17 

20 
O 

3 

20 

o 
o 

5 

»9 
21 

15 
18 

21 

o 

7 
10 

»3 
16 

9 

9 

13 

13 

13 
18 

8 

10 

4 

7 

10 

13 
16 

19 
21 

o 

2 

4 
22 

2 

3 
8 

21 


m 

21  i.  O. 
30  ii.O. 
18  i.  t. 
38  i.  T. 

18  i.  e. 
49  i.  O. 

57  ii.  t. 
52  ii.T. 
30  iii.  e. 
55  iii.  E. 

19  iii.O. 

58  iii.O. 
46  i.  t. 

6  i.  T. 
46  i.  e, 

16  i.O. 
24  ii.  e, 
45  ii.  O. 

13  i.t. 
33  i.T. 

14  i.  e. 
44  i.  O. 
X I  ii.  t. 

6  ii.  T. 

1 7  iii.  t. 
57  iii.T. 

41  i.  t. 

1  i.T. 

10  iv.  t 

43  i.  «. 
n  i.  O. 

42  ii.  e. 
51  iv.  T. 

59  ii-<^- 
9  i.  t. 

29  i.  T. 

11  i.  0. 

39  J:  O. 
24  ii.  t. 

20  ii.  T. 
28  iii.  0. 
54  iii.E. 

2  iii.O. 
42  iii.  O. 
36  i.  t. 
57  i-  T. 

39  i.  ^« 
6  i.O. 

o  ii.  e. 

13  ii.O. 

3  i.  /. 


iVov, 

d    h 

27  23 

17 
20 
23 
2 
10 

15 
17 
II 

'5 
16 

21 


28 


29 


30 


.  (con.). 

m 

23  i.  T. 
7  i.  e. 

33  i.  O. 
36  ii.  t. 
31  ii.  T. 
58  iii.  t. 
38  iii.T. 
31  i.  ^. 
51  i.T. 
36  i.  e. 
o  i.  O. 
18  ii.  e. 
26  ii.O. 


December. 


8 


7 

9 
II 

12 

17 
22 

6 
9 

12 

«5 

20 

»3 
o 

4 

4* 
6 

o 

3 

5 
10 

22 

X 

»9 
22 

I 

4 

17 
18 

»9 

13 

16 

18 

^3 
II 

H 


41  iv.  e. 
58  i.  ^. 
58  iv.  E. 

18  i.  T. 
58  iv.  o. 
39  iv.  O. 

4  i.  e. 
27  i.  O. 

47  ii.  t. 

42  ii.T. 
26  iii. «. 
52  iii.E. 
41  iii.  0. 
21  iii.  O. 
25  i.  t. 

45  i-  T. 
32  i.  «. 
54  i.  O. 
36  ii.  e. 
39  ii.O. 
52  i.  t. 
12  i.  T. 

X  i.  e. 
21  i.  O. 
CO  ii.  t, 
54  11.  T. 
35  iii.  t. 

19  i.  t. 
15  iii.T, 

39  i.  T. 
29  i.  e. 

48  i.  O. 

54  ii.«. 
50  ii.  O. 

46  i.  t. 
6  LT. 


Deo.  (con.). 

Deo.  (con.] 

d 

h  m 

d 

h  m 

9 

7  57  i.  «• 

20 

I  54  i.  ( 

II  15  i.  0. 

6  37  ii. 

15  9  ii.  ^. 

9  33  ii.' 

18  4  ii.T. 

20  52  i.  t 

10 

0  24  iii.  6. 

21  35  iii. 

I  13  iv.  t. 

23  13  i.^ 

3  50  111.  E. 

21 

I  15  iii. 

4  15  iii.O. 

17  16  i.e 

5  55  iv.  T. 

20  20  i.  < 

6  13  i.t. 

22 

0  6  ii. 

7  55  iii.O. 

4  3»  ii- 

8  33  i.  T. 

15  19  i.  i 

IX 

2  26  i.  e. 

17  39  i' 

5   41  i.  0. 

*3 

II  44  i.  < 

8  12  ii.tf. 

14  47  i.  i 

13  2  ii.O. 

19  46  ii. 

12 

0  39  i.  t. 

22  41  ii. 

3  0  i.  T. 

H 

8  2o  iii. 

20  54  i.  e. 

9  45  i.  j 

»3 

0    8  i.  0. 

12  51. 

4  19  ii.  t. 

14  49  i»i« 

7  14  ii.  T. 

a5 

6  13  L  < 

18  7  iii.  t. 

9  13  i.( 

19  6  i.  t. 

13  23  u. 

21  26  i.T. 

17  42  ii. 

21  47  iii.T. 

26 

4  11  i. 

14 

15  22  i.  e. 

6  32  i.! 

18  35  i.  0. 

16  19  iv, 

21  30  ii.  e. 

21  2  iv. 

'5 

2  13  ii.O. 

27 

0  41  L 

13  33  i.<. 

3  39  i.^ 

15  53  i.  T. 

8  54  ii. 

16 

9  51  i.  e. 

XI  50  ii. 

13  I  i.  0. 

22  38  i. 

17  28  ii.  t. 

28 

0  58  i. 

20  24  ii.T. 

0  59  iii 

«7 

4  22  iii.  e. 

4  38  iii 

7   59  i-  ^' 

19  9  i. 

10  20  i.  T. 

22  5  i. 

1 1  24  111.  0. 

*9 

2  41  ii. 

18 

X  42  iv.  e. 

6  50  ii. 

4  19  i.  e. 

17  4  i. 

6  3  iv.E. 

19  24  i. 

7  28  i.  0. 

30 

13  38  i. 

9  33  iv.  0. 

16  31  i. 

10  47  ii.  e. 

22  2  ii. 

14  16  iv.  0. 

31 

0  57  ii. 

15  23  ii.  0. 

XI  30  L 

19 

2  26  i.  t. 

12  18  lU 

4  47  i.  T. 

13  50  i. 

22  47  i.  e. 

18  11  iii 

The  satellites  of  Jupiter  will  be  invisible  from  June  1 2  until  August  8,  Jupiter  being  too  near  to  the  I 

Satellite  I.  reappears  at  eclipse  on  the /side  from  January  to  June.     It  disappears  on  the  p  side  i 
August  to  December. 

Satellite  II.  reappears  at  eclipse  on  the  /side  from  January  to  June.    It  disappears  on  tlie  p  side  i 
August  to  December. 

Satellite  III.  disappears  and  reappears  at  eclipse  on  the  /  side  from  January  to  May.    In  Jur 
reappears  on  the /side.    In  August  it  disappears  on  the  p  side.    In  September,  October,  and  Novez 
/I  drkiffpgars  and  reappears  on  the  j[>  side.    In  December  it  disappears  on  the  p  side. 
SateJUte  IV.  both  aisqppears  and  reappears  on  the  /  side  froni  January  to  June.    On  the  p  side  \ 
At^ust  to  December. 


15.]  Jupiter'*  Satellites,  1895.  17 

Ephekbris  of  JcpiMi^B  Via  Satrllite. 


Elopg"  W, 


89»J 

8975 
89-66 
8959 

»9S' 
S9-4S 
8919 

8918 

89-14 
89'io 
8917 

89  IS 

89-15 
891 » 
89W 

89>a 
89.* 
8914 
89-16 
89-18 
8911 
|9i5 
I9-J0 
!915 
89-40 
8946 
«9SJ 
89-60 
89-68 
89-76 
898s 
89M 
90-04 


5890 
58-09 

S847 

stu 

57-99 
S77J 
S7-47 
57-19 
56-90 
56-60 
56-30 
SSM 

SS3S 
5S-03 
54  7" 
S4'17 
54-oj 
SVJo 
SJ'3' 
51-OI 
5.-68 
5*W 


48-76 
484s 
4815 

47-86 

4rs6 

47-»« 


179-09 
184-58 

'9SS3 

20O-99 
106-45 
111-86 
117-18 
11V69 
lig-og 
113-46 
ijS'Si 
144-17 
*49SO 
.S4-li 


-08 

170-67 

-°4 

a86-,7 

196-76 

■99 

j(.r93 

■97 

J07-O9 

-94 

JI7-36 

-91 

Jii-47 

-90 

J»7S6 

■I9 

ni-64 

3377' 

M 

J41-76 

•H 

347-80 

JSi-Sj 

■go 

1-85 

77 

7»4 

■73 

-71 

»i74 

70 

17-68 

1^ 


9. 
1 


o 


9}^ 


:« 


I 

S 


^ 


^^ 


j5 

•3 


..ni 


i 


G 
O 

o 
S 

o 

JO 


$4 


§ 

I 

o 

a 

& 

•8 
« 


1^ 


C8 


rikuu 


1895.] 


January. 

d 

h 

I 

€-€ 

a 

5» 

3 

3-8 

4 

»*4 

5 

x*o 

5 

23-6 

6 

22-2 

7 

20'8 

S 
9 

i8-o 

10 

i6-6 

II 

>n 

11 

«r9 

"3 

125 

U 

r  iri 

'5 
16 

17 

18 

23 
21 
22 


9-8 

8-4 
70 

5-6 
41 
2-8 

i*4 

01 


22  227 

23  11-4 

24  20*0 

25  ig-6 

26  17-2 

27 158 

2»  144 

29  130 

30  11-6 

31  10-3 


d    h 

1  87 

2  17-6 

5  "'3 

6  20'2 

8  5-1 

9  140 

10  22*9 

u    7*8 
13  167 

I?    15 
16  10*4 

>7  19-3 

19  4*2 

20  13-1 

21    22'0 

23  69 

24  15-8 

26  o"7 

27  9*^ 

28  i8'5 
30    3-4 

12*2 


FelmiaTT. 
d    h 


S'9 

7*5 
61 

4*7 
3*4 

2-0 

06 

232 

21*8 

20*5 

191 

«77 
16*4 

150 

136 

123 

xo'9 

9*5 
81 

6-8 

5*4 
40 
2-6 

>*3 

a3'9 

24  22*5 

25  21*1 

26  I97 

27  i8*3 

28  1 6*9 


X 

a 

3 

4 

5 
6 

7 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 

21 
22 

13 
»3 


.Febmaiy. 
d    h 

X    2I'I 

3  6*o 

4  14-9 

5  23*8 

7  87 

8  176 

10    2*4 
XI  11*3 

X2   20'2 

14     50 

22*8 


3» 


>5 

16 

18 

19 
21 

22 

23 
25 


77 
x6-6 


i'4 
io'3 

19*2 

_     4« 

26  13*0 

27  21-9 


SatellUes  of  Saturn,  1895. 

SATELLITES  OP  SATUEN* 

East  ElongationB. 

M1MA8. 

April. 
d    h 

177 
i6*3 


19 


March, 
d    h 

141 
12-8 
II-4 

XO'O 

86 


I 

a 

3 

4 

5 
6 

7 
8 

9 

10 
XI 

12 


7-a 

5'9 

45 

17 

0-3 


12  22*9 

13  21*5 

14  20*2 

15  i8*8 

17*4 
16*0 

14*6 

132 

II-8 

10*4 

9*0 


x6 

17 
18 

»9 
20 

21 
22 

23 

»4 
as 


7-6 
6-2 

4-8 

3*4 

2*0 

06 

23*2 

29  21*8 

30  20*5 

31  I9X 


26 
27 
28 
28 


X 

2 

4 

5 
6 

8 
9 


I 


/ 


Mansii. 
d    h 
6-8 
15*6 

o'S 

9*4 

x8-3 

3'* 

X2*0 
XO   20'i 
12      5 

13  H7 

14  23  6 
x6     84 

17*3 

2*2 

II  *o 
199 

4-8 

24  137 

25  22*6 

27  7*4 

28  x6'3 

30      1*2 
JI    lO't 


17 

>9 

20 

21 
»3 


X 

a 

3 
4 
5 
6 

7 
8 

9 
10 

II 

12 

13 

13 

14 

15 
16 

17 
18 

«9 

20 

21 
22 

a3 

44 

^5 
26 

27 

28 

29 

30 


14-9 

K2*X 

107 

93 

7*9 
6-6 

5» 

3-8 
2-4 

I'X 

a  37 

22*3 
20*9 

'95 
x8'x 

167 

15*3 
14*0 

12*6 

11*2 

9-8 

7'o 

5-6 

4* 
2-8 

»*4 
o*o 

30   22*6 


Enceladits. 

April. 
d    h 


I 

3 

4 

5 

7 
8 

10 

II 

12 

14 
15 


19*0 

3-8 

127 

21-6 

6-4 
»S-3 

0-2 

91 

17-9 

2-8 

XI7 

16  20*5 

18  5-4 

19  14-3 

20  23*2 
22     8*0 

x6*9 

1-8 

107 

19*6 

4*4 


23 

as 
26 

a7 
29 


30  133 


MaT. 
d    h 

21*3 

10*9 

18-5 

17*1 

15-8 

14-3 
12*9 

11*5 

10*2 

8-8 


x 

2 

3 

4 

5 
6 

7 
8 

9 

XO 
IX 
12 

13 

H 

IS 

16 

16 

17 


7*4 
61 

47 

3*3 

«'9 
0*6 


23*2 
21*8 

18  20*4 

19  19*0 
17*6 
16*2 
14*8 

i3'4 

12*0 

io*6 
9*a 


20 
21 
22 

a3 

a4 

as 
26 


a7 
28 

a9 
30 
3« 


7-8 
6-4 

s-» 

37 
a-3 


June, 
d    h 

X'O 

23*6 
22*2 

20-8 

19-4 

x8o 
1 6*6 
15*2 
13*9 
12-5 

II'X 

97 


I 

X 

2 

3 

4 

5 
6 

7 
8 


9 

XO 
XX 
12 

13 
14 
15 

x6 

17 
18 

18 


8-3 
6-9 

S-6 
4*a 
2-8 

i*S 
o*i 

227 

19  214 

20  20*0 

21  i8-6 
17-2 
15-8 

14*4 
13*0 

117 

10-3 

8*9 

7'S 

6*2 


22 

a3 
a4 

as 

26 

a7 
28 

a9 

30 


Jiilr. 
d  h 
I    4*8 

a    3*4 

3      2'0 


4 
4 

5 

6 

7 
8 

9 
10 

XX 
12 

13 
14 

IS 

x6 

17 
18 

19 
20 

20 

21 

22 

a3 

a4 

as 
26 

27 

28 

29 

30 

31 


07 
23-3 
21*9 

20*5 

19*1 

177 

1 6*4 
15*0 
13*6 
12*2 
10*8 

9S 
8*1 

67 

5-3 
40 

2-6 

1*2 
23*8 
22*4 
21*1 
197 

i8'3 
16*9 

«5S 
i4*x 

12*7 

11*3 

9*9 
8-5 


20 


SafellU^  of  Saturn,  1895. 


[No.  222. 


Jianuafy. 
d    h 

33 
o*6 

22*0 


Z 

4 
5 
7 

9 
II 

13 
»S 

17 

»9 
21 


'9*3 
1 6-6 


139 

11*2 

8-6 

59 
31 

05 

22    2I'& 

24  191 

26    16*4 

a8  137 
30  II *i 


FelMTiarv. 
d  h  ' 


I 

3 

5 
7 


8-4 
61 
30 
0-3 


8  21*6 
10  i8'9 


12 

H 
16 

18 

20 

22 

24 


16*2 

13*5 
IO-8 

8*1 

5-+ 
27 

O'O 


25    21'^ 
27    186 


March, 
d    h 

«5*9 

>3a 
io*5 

77 
5*o 

2'3 
12  23*6 
14   20-9 

16  i8& 
'5*5 

12-8 

101 

7*4 

47 
2*0 

29  23-3 

31  20*6. 


I 

3 

5 

7 

9 
II 


18 
20 

^4 
26 

28 


£ilQii|;atioii8. 
Tetuis. 


ApriL 
d    h 

»7-9 
15*2 

12-5 

97 

7*o 

4*3 
1-6 

15    22*9 

17  20'X 
19  175 
14-8 
12*1 


2 

4 
6 

8 

10 

12 

14 


21 

23 

as 

27 
29 


9*3 
6-6 

3*9 


May. 

d    h 
1*2 

22*5 
198 

17-1 
14-4 
117 

8-9 
6-2 


I 

2 

4 
6 

8 

10 

12 

H 
16 

18 

19  22*1 
194 
16  7 
14*0 
11-3 
8-6 

5'9 


3*5 
0-8 


21 

»3 
^5 
27 
29 

3« 


June, 
d    h 
32 

o*5 
21-8 

19*1 

16*4 

137 

IfO 

8-3 
5-6 
29 

02 


2 

4 

5 

/ 

9 
II 

'3 
15 

17 

>9 

21 


22   21*5 

24  i8-S 

26  16*1 

28  13-4 

30  107 


July, 
d    h 

2 

8-0 

4 
6 

53 
27 

8 

o-o 

9 
II 

213 
186 

13 

»S-9 

15 

13*2 

»7 

105 

»9 

7-8 

21 

51 

*3 

»-4 

24 
26 

i37 
21 -o 

28 

i8j 

30 

iS-6 

DlONl). 


Januanr. 

February. 

March. 

April, 

May. 

Juno. 

d     h 

d     h 

d  h 

d  h 

d  h 

d  h 

I    9*0 

3     5'5 

»  14*3 

I  i6*5 

1  186 

3  HS 

4    47 
0  io'4 

2  *3'; 

5    79 

4   lO't 

4  "S 

6    8^ 

8  i6*8 

8     r6 

7     3*8 

7     59 

9     '-9 

9  141 

II  10*5 

10  19*2 

9  *«'5 

9  *3'6 

11  19*5 

11    7*8 

14    4"» 

13  129 

12  151 
15     87 

12  17*2 

14  132 

1$     1*6 

16  21'9 

16    6-6 

15  109 

17    69 

17  193 

19  15-6 

19      0-2 

18     2*4 

18     4'6 

20    0*6 

20  13*0 

22    9-3 

21   17-9 

20   20'0 

20  22*2 

22  18*3 

»3     67 

25     30 

24  1 1-6 

23    137 

23   15*9 

25  11*9 

26    0*4 

27  20*6 

27      5*2 

26     7*3 

26     95 

28     5*6 

28  181 

29   22'9 

29     ro 

29     3» 

30  23*3 

31  11*8 

Bhejl. 

31   20*9 

January. 

February. 

March. 

April. 

May. 

June. 

d   b 

d   h 

d   h 

d   h 

d    h 

d   h 

3  "3 

4     3*^ 

3     6-1 

3  »o*4 

5  107 

1    12*7 

t    08 

8  160 

7  18-4 

8     8-8 

9  »3» 

6     I'l 

IX  13-3 

13     44 

12     6*8 

12  21*1 

14  11*4 

10  13*5 

17     I -8 

17  168 

16  19*1 

17     94 

18  237 

15     1*9 

ai  14*3 

22     5*2 

21     7*5 

21  217 

23    I2'0 

19  14-3 

26    27 

26  17  7. 

25  19*8 

26  10*1 

28    o'4 

24    27 

30  1 52 

39    8*1 

30   22*4 

28  15*1 

July, 
d   h 

3  »70 
6  10*7 

9    4'4 

II  22'l 
14   15*8 

17  9'5 
20     3-2 

22  20*9 

25  14*6 
28  8*3 
3^    a*o 


July, 
d    h 

3'S 

'5*9 

4*4 
i6'8 

S-a 
17*6 

6*0 


3 

7 
12 

id 

21 

as 
30 


January, 
d    h 

9  H-8 
25  13*8 


February, 
d     h 
10  13-4 

26    12*5 


March, 
d     h 

14    lO't 

30    8*5 


TITA3I. 


April. 

May. 

^une. 

d     h 

d   h 

d  h 

IS    61 

I     39 

I  23*0 

17     1-6 

17  205 

1895.] 


Satellites  of  Saturn,  1895. 

East  felongatioinB. 
Htpeeiow. 


21 


January, 
d    h 

3  >3'4 
04  21*8 


Pobmary. 

April. 

May. 

June. 

July, 
d    h 

d    h 

d    h 

d    h 

d    h 

d    h 

»5    45 

8  IO-8 

19  21'6 

II       2*5 

t     7-8 

13   20*8 

29  165 

"  «3'5 

August. 
4    4'4 


lApmus. 

dh  dh  dh  dk 

Inf.  Conjunction  ...  tt&r.  13  ij'i,  May  30  227. 

W.  Elongation Jan.  kj  205,  Apr.    2  233,  Jane  io  4*6. 

Sup.  Conjunction ...  Feb.     3    o'o,  Apt,  23    2*9,  July  10  4*5,  Dec  19  47. 
S.  Elongation   Feb.  23  177,  M&j  13    1*3,  J\ily  3!   1-9. 


Greenwich 
Mean  Noon. 


AppijEurent  Elements  o{  SatiiM's  Bings. 

Position-angle  Outer  Rin^.  Latitude  aboye  Plane  of  Bing« 

of  Minor  Ane.      l^.Axie.    Mm.  Axis.  ^)arth.  Sun. 


O        I 

359  38*0 

359  470 

359  5«*i 

359  SO't 

^     ^          359  44*4 

Aprflio  359  35't 

30  359  H* 

^  359  '40 

9  359     64 

a9  359     »*9 

'9  359     38 

8  359    93 

^       »8  359  »8-9 

^•it  359  3'*^ 

Oc^     7  359  477 

27  o    5'i 

Kot.  16  o  23-5 

Dec     6  o  40*6 

26  o  567 

31  I    o'3 


Jan.     o 

20 

Peh.     9 

Mar.    I 

21 


ICay 

June 

Jnly 
Aug. 


II 


3693 
38-12 

39*45 

4075 
41^83 

4249 

42*61 

42- is 

4123 

40*00 

38-68 

37'4i 
36*30 

34-87 
3461 

3506 
3576 

35*99 


11*47 
12*04 
12*53 
12-85 
12*07 
12*85 
12*52 
12*06 
11*57 
11*17 
10*90 
10*76 
io*79 
10*93 

11*20 

ii*56 

X2'00 

t2*5i 

13*07 

13*21 


^  iSiN. 
18  25*3  N. 
18  31-1  N. 
18  23*4  N. 
x8  3*8  N. 
17  35*8  N. 
17  4*9  N. 
16  37*1  N. 
16  18*4  N. 
16  12*8  N. 
16  21*6  N. 

16  43*9  N. 

17  17*3  N. 
»7  58'6  i*. 

18  44*3  N. 

19  31*0  ll. 

20  15*1  K. 

20  54*2  iJ. 

21  25*8  N. 
21  32*3  N. 


20 
20 


ii'5N. 

25*7  N. 
39*8  N. 
53-6  N. 

7*3  N. 
20-8  N. 

34*3  N. 

47*6  N. 

0-8N. 

13*9  N. 

8  267  N. 

8  39-5  N. 

8  521  N. 

9  46N. 
9  .17*0  N. 
9  29*2  N. 

9  41*3  N. 
9  53*2  N. 

5-0  N. 

7-9  N. 


Z.D. 


o 
o 

10 
20 

30 

35 

40 

45 
50 
5» 
54 


TABLE  OF  BESSEL'S  MEAN  EEFRACTIONS- 


Mean 
Befraction. 


I 
I 

X 


It 

D*D 
IO*2 
21*0 

33*3 

40*4 
484 

13*8 
19*3 


•  -Pi  I       Mean 
^•^*     Refraction. 


6t 

II 

«7 


/ 


I 

I 
I 
I 

X 

I 
I 

2 
2 
2 


H 

^5*4 
32*1 

39*7 
43*8 
482 
52*8 

57*8 
8*9 


Z.J>. 


I 


o 
68 

69 

70 

71 
7» 
73 
74 
75 
76 

f7 


Mean 
^fraction. 


I 

2 

2 
2 
2 
2 

3 
3 
3 
3 

4 


21*9 

a9*3 

37*3 
46*1 

55*8 

6*6 

18-6 

^2*1 

47*4 
4*9 


Z.D. 


78 

79 
80 

81 

81 

83 
8^ 


Mean 
Refraction. 


\ 


4 
4 
5 

5 

6 

7 
8 

9 


u 


25*0 

48*5 

16*2 

49*3 
29*6 

197 

23*3 

465 


SATELLITES  OF  TJBilSrS.  [No.  222. 


Apparent  Ortrits  of  tlie  Satellite*  of  Crantu,  ai  uen  in  an  inTerting  tdacope. 

The  rmail  rircU  in  Ihe  aboie  diapram  rrpimntB  the  planet,  the  arrow*  show 
the  dtivction  of  motiotl,  and  Uie  figure*  indicate  the  interval  from  Ihe  time 
of  the  last  North  Elongation, 


North  Eloi^atioiu. 
Akiel. 


FfbruMj. 

Varch. 

ipHL 

rj- 

June. 

it 

d    h 

d    h 

d'^b 

d    h 

1   J2-4 

.  lyt 

1     3-6 

3  40 

4  109 

♦    4-3 

5  11 

7 

3   I6-. 

S  'o 

5 

i  i«s 

6  ,J4  t 

6  Its 

1  11 

6    4'6 

7  »3 

8     5-. 

9  "9 

■    9     5'3 

10  13 

6 

8  I7-I 

S 

10  175 

11    0-4. 

II  17-7 

II     5'S 

13    ° 

„    6-0 

14  "■? 

17    IS 

19  "JB 

19  71 

»■   19'7 

16    □ 
.8  U 

»3  M 

6 

n  is-o 
16   65 
li  190 

,  I'     7S 

ao  13 
ij     1 

5 
S 

13     8-0 

H  '4S 

14     8» 

16    2 

6 

13    JCO 

»S  »♦"! 

15  10-4 

>7     3-J 

16  ao7 

tS  IS  . 

>6    8-s 

a8     j-o 

as    8-9 

aj    91 

iS  11-0 

30  'SS 

JO  »i-4 

31  »17 

3"     95 

1895.] 


Saielliie$  of  Uranus  and  Neptune, 


Umbbiel. 

Fanuarr. 

February. 

March. 

ApriL 

May. 

d     h 

d     h 

d     h 

d     h 

d    h 

27    22*6 

2    2*1 

2     2*3 

4    61 

3     63 

5     5*5 

6     5*8 

8     9*6 

7     9*8 

9    90 

10    93 

12  13-0 

II   13*3 

13   12-4 

14    I2'8 

16  16-5 

15  168 

17  15-9 

18   l6'2 

20  19*9 

19   20'3 

21  19*4 

22  19*7 

H  »34 

23  237 

25  229 

26  23*1 
31      2*6 

29     2*9 

28      3*2 

TiTANIA, 

23       0-4 

9  104 

7  134 

2   16*4 

7  "'4 

31  "r4 

18     34 

16     6*4 

11     9*4 

16     54 

26   20'4 

24  234 

20     2*4 

28  19*4 

24  22*4 

Obeboit. 

7     o*4 

5  *»-9 

I  21*4 

12     7*2 

20  117 

19  10*2 

15     87 
28  19*9 

25  185 

June, 
d    h 
I     67 
5  10*2 

9  13*6 
13  171 

17   20'6 
22      0*1 

3*6 
7'« 


26 
30 


July, 
d    h 


2 
II 
20 
28 

8 
21 


»5'4 

8-4 

14 
i8-4 

5-8 

17*0 


4 
8 

12 
16 
21 

»s 

^9 


7 
16 


io'5 
14*0 
175 

2I*0 
04 

3'9 
7*4 


11-5 
4*5 


23 


August, 
d  h 
2  10*9 

6  14-3 
10  i7'8 

14  213 


24  215 


2 
II 
20 


7*5 


S 
18 


4' 3 
15s 


Position-angle  and  distance  of  the  apse  of  Oberon : — February  9,  358°'7, 43"' 
Maj  8.  +o°-3,  45"7;  August  8,  +1*7.  43"-3. 

SATELLITE  OF  NEPTUNE. 


4; 


Yl 


E 


132k 


NT 


Apparent  Orbit  of  the  Satellite  of  Neptune,  as  seen  in  an  inverting  telescope. 
The  small  circle  in  the  abore  diagram  represents  the  planet,  the  arrows  show  the 
direction  of  motion,  and  the  figures  indicate  the  internal  from  the  time  of 
last  North-east  Elongation. 


North-east  Elongations. 


January, 
d      h 

February, 
d    h 

} 

d    h 

August, 
d     h 

September, 
d    h 

October, 
d    h 

November. 
d    h 

Decemlwr 
d    h 

4     9-0 

10      6*2 

2  18*5 
8  15*6 

4    4'o 
10     1*1 

21  irS 
27    8-9 

a    59 
8     30 

I  154 
7  x»*4 

5   21*8 

II  i8'9 

5     7-3 
II     4*3 

16      3*2 
2»       0-3 
27   21*4 

14  127 
ao    9*8 
26    6*9 

1 

1 

'       i 

14     O'l 

19  21*2 
25  183 

•13    9*5 
19    6'6 

15  r? 

31     o-% 

17  i6-o 
23  131 

\ 

17     "'4 

2%  22*5 

Pomtkm-Mogleand  diBtanoe  oftbo  apse: — ^March  1.  a4i<^'i,  16' ''^x  ^^««l- 
r  /^,  ^//^^  16' 'S;  Deeemher  8,  251^,  17"  6.        '  "^        » 


-ne  Sun ;  Ph^Hcel  Obaervatiom.       [No.  222. 


EPHEMEEIS  FOE  PHYSICAL  OBSKEVATIOKS 
OF  THE  8UN. 


Orwnmoh  Mom  Noon.             j 

.895- 

P. 

D. 

L. 

1*95- 

P. 

D. 

li. 

Ja».     I 

+  t4| 

-3   .6 

>4  59 

July  ^5 

-t=*i 

+  3  3» 

93  »° 

6 

-  0  j8 

3  5° 

309    9 

+  I   J5 

16  s, 

!.t 

4  12 

I4J    .8 

'5 

1  ^° 

jjo  49 

i6 

4  S' 

177  17 

6     3 

»S4  39 

7  45 

S  <9 

in  37 

»S 

%   12 

188  31 

3' 

.rl 

S  44 

45  49 
339  59 

3D 

Aug.    4 

10  16 

11  16 

m  24 
}6  ,6 

Feb.  _5 

>4    6 

e  16 

274     9 

9 

'4    9 

35"    8 

■5  59 

641 

IS  56 

184    2 

>S 

'7  44 

6  55 

■  41  2* 

17  J6 

217  59 

19  10 

7     5 

76  37 

19    9 

'5'  S5 

»s 

.048 

7   " 

10  46 

19 

20  34 

8S  5> 

M.r.    1 

7   'J 

104  54 

Sepl.    3 

21   SI 

'9  47 

7 

23   14 

7  15 

139     1 

U 

15     0 

3'3  47 

14  13 

7  11 

'73     8 

'3 

13  59 

147  4S 

'7 

»S     I 

7    4 

107   13 

18 

24  49 

iK.  45 

»S  39 

6  St 

41    lil 

23 

25  29 

>'5  45 

,6    7 

fi  42 

335  i' 

i3 

16    0 

49  +5 

A|.r.     . 

.624 

e  16 

169  24 

Ort.      3 

16    10 

343  47 

6 

263° 

6     7 

J03  i; 

i 

16  29 

277  49 

16  15 

S  45 

1 37  14 

13 

16  28 

in   52 

I6 

26     9 

S  ^? 

71    2J 

18 

26  15 

'45  55 

*S4i 

4  56 

S  " 

''^ 

25  so 

79  59 

i6 

>S     4 

199  >B 

sS 

25  n 

14    2 

H.7     . 

»4  >S 

3  57 

»33   '4 

Sot.    1 

H  16 

308     7 

6 
i6 

aj  IS 

»»    5 
20  44 

3  16 
1  53 
1  19 

34  53 

;■ 

2326 
11  15 

\  ]^ 

241  11 
'76   .6 

19  14 

19  17 

44  26 

i6 

>7  3+ 

I      8 

261  54 

27 

'7  33 

338  33 

31 

'S  46 

—  0  31 

.96  1; 

Deo.    2 

1;  38 

+0  3° 

June  J 

13  51 

+0    4 

.30  IS 

7 

■136 

106  45 

11  49 

040 

64    4 

II   25 

140  S3 

'S 

9  4» 

J5-  S» 

17 

?     I 

75     « 

7  3' 

'  5; 

291  40 

»i 

646 

9  10 

'S 

S  '5 

2  26 

215  30 

27 

4  21 

303  19 

3= 

-  »  59 

+  2  59 

'59  2' 

3» 

+  '  55 

-3  '5 

237  27 

The  pasition-an^e  of  the  Sun's  aiis,  F,  ia  the  poaition-ugle  oE 
th»  N.  end  of  the  axis  from  the  N.  point  of  the  Sna,  nnd  in  the 
ilirectioD  N,,  E.,  S.,  "W.  In  computiDg  D  (the  heliograpfaic  lati- 
tude of  the  ceutre  of  the  Sun's  dink),  ^s  inclination  of  the  Sim's 
axis  to  the  eoliptio  has  been  assumed  to  be  82"  4^',  and  th» 
longitude  of  the  ascending  node  to  be  74°  20'.  In  computing  L  (the 
heliographio  longitude  of  the  centre  of  the  disk),  the  Sun's  period 
of  rotation  has  been  assumed  to  be  £5*38  davs,  and  the  meridian 
which  passed  through  the  ascending  node  at  the  epoch  1854*0  haa 
been  taken  as  the  Kro  ineridian. 
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MEAN  PLACES  OF  TAMABLE  STARS  FOR  18950. 


s-iSCMi 

6. 1  C  CMiapein  . 

7.UCepltai    .... 
8.   H  Cnniopeiff  ■ 

la.    U  FJKium  '".. 

ii.j  ReeulplorU  . 

11.1  BPboiHiB  .... 

'  I].   BArictM 

i«4.   BAri^i. 

15.  'CHi  

I  I*.   BCrti 


il  '  K  TrinRHli 
'  t;.|TlrietJ* 

la.  Algol 


xt.-  RPanci 

'  If.  I  XTMui    

I  1+.   WT«uri., 

I  ii.[  BTum  

■<.    STaun    

<  t;.  I  T  CuuelofMrdi 

U.    RRMieuU  

If,   VTaufi   

lo-l  B OrionU    

]i.  I  B  Lpporii   

'  II.    VOrioni 

)(.    EAuri)^    

}».    80rioo» 

][.  <  S  Cnntrlopardi 

\i.  \  U  Aarigte    

!7.!  UOrimi 

]l.    V  Q>4i>inorum.. 

3J.    V  AurigB    

40.  T  Mcinocerotii. 
'  41-  Tllon<X!cro«i*.. 
I  w-    B  Honocerotil 

4t'    KLjnnt 

44..  (Ooiiiinonjin.. 

4j.    B  Q«minoruni 

.  4*.  I  B  Crai*  UiD. .. 

V  pDppii   

41.  B  Cani.  Uaj.  .. 
*).  T  Onatnotmn,, 
[9.  DHooDoerotU. 
(1.!  B  OudaMin. .. 
ti. ,  T  CaDu  Mia.  .. 

.    CUniiUio... 

T  OvmiiKiruiD . 

.    U  GMninoram 

C  Fuppi*   


-  "  39'» 
-.1  j6  6 

+  J3  +»-4 


+  7  S«-1 
-•4  57-9 
+  3  ST'i 
+  53  »8  ' 

-  4  46-fi 
+««  +4-4 

■Ho     9-3 


6  ,i  >i 
6  s»1* 
6  ST  5J 


7  »5  47  -  j  33*4 
7  27  I  4-  I  3i'6 
7  iS  10  +11  58'i 
7  J5  1»  +  <  37! 
7  1«  4i  I  +»!  4''* 
7  41  f  ,  +1^  597 
7  4>  S3  /  +"  '*■* 
7  SS  '}  i  -4«  J7"6 


R  Cnncri 

V  Canm 

VCiirim 

U  Cancri 

S  Velnruio  ... 

8  Oanrri 

aHjilrtB 

'  T  Hfdne 

.  TCsncri 

WCarini 

S  Antlue 

N  VBlaruni .... 

8  Vplorum  .... 

BCnrini 

K  Leo.  Min.   , 


V  Lcuois     .... 

8  Cariiii  

B  UrwB  Mjij.  . 

V  Hj-rf™    .... 
W  Leonin    


UO«r; 
8I,eor 

BOoin« 

8  Muanc 

TTirgiDi.  

RCorri  

BOruei* 

Y  Virglnii  

T  Vrta  Mni.  .. 

BVirgiM,  

RMuww 

8  Urns  Unj.   .. 

UVirgini.  

8  Orutn* 

W  Virgini. 

V  VirainU  

EHydrtB    

S  Virgtnia   

WHjd™  

a  Oanum  Ten. 

,  R'  Vir 


Z  Virginia   

BCenbiuH 

Y  BaitU 

XB.>nlii 

SBobtU  

S'VirginU 

H  Canielopudi 

V  lluorti 

HBnitii 


919  >« 

9  19  36 

9  39  «7 

9  41  55 

9  4»  *» 

9  54  "4 

10  57  13 


1  18  18 
1  31   37 


+  17  3--' 
-59  46-1 
+  '9  'S'5 
-46  59-6 

+  19  147 
+  1  a7-9 
-  8  44"! 
+  10  i;-! 
-55  Wl 


V  Bo'Cii 

i  Libra 

T  Trinng,  h.iuU 

TUbra 


-69  34-1 

-  5  »7-i 
-IS  40'J 
-61  iS 

-  J  so-6 
+60  j-9 

+  7  34*0 


-57  5'6 


-»i  443 

-   6  39*3 

-17  JO'S 

+40  3'9 


9   .9$ 


.4  ii  11     -   8     «-< 

■\  H  VI  S\  \--''^  ^^'^l 


26  Mean  Places  of  Variable  Stars  for  1895-0.     pJo.222. 
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y  Lib™ 

BTrinDg.AuBU-. 

U  Coronio   

8  Libra  

S  SerpniUi 

SCoroiuo    

S'Libne 

X  Libne 

WLibrte 

U  Libnu 

Z  Librae 

V  Coronm  

BSarpeotii 

BLibnB 

B'Libm 

S  Triung.  Aiutr. 

X  Ilerculii 

Z  Scorpii 

R  Herculia 

WSoorpii  

RScorpii    

SScorpii 

WOpbiucbi  ... 

T  Opliiuohi    ... 
U  llerculu  

Y  Srorpii    

T  Opiiiuobi 

B  Ophiuchi 

R  Ana 

W  Hproiilii 

YUerouIie 

R  Dritcunii     ... 

S  Herculia  

R'  Srarpii  

ROpbiuclii 

C  Opbiuclii 

Z  Ophiucbi 

XSuiltarii    ... 

YOphiuchi 

ZHereiilii  

WSa«itt,.rii   ... 

T  Hcraulia  

TSftgitWrii 

T  Serpentie 

USasittarii    ... 
X  Opiiiucbi    ,.. 

KSculi    

K  Paronis    

R  Coron.  Atistr. 

it  Aquil»    

T  Sapttarii    „. 
B  S^Utrii    ... 


5     C 

»5 

S  'J 

!5 

\\l 

« 

'b 

■i  11 

5  35 

5t> 

S  40  »4 

5  +S  46 

5  *<; 

^^   ^u 

<,   ?' 

f,   11 

5  59 

-'S  55'4 
-17  597 
-63  a*-6 
+47  J' "6 


+  17  in 

+   7   '9-i 
+66   sg-4 


S  SagitWrii... 
Z  SttgilWrii... 
T  SogiCUe  ... 
U  Aquila  ... 
ROjK-ii  .... 

T'  Ufgni 

S  Vulpociila: 

X  Aqiiilie 

X  Cygni  

R>  Ssgittarii 
SSngitUE    ... 

ZCygni  

SCygoi  

R  OBpricomi 

8  Aquila 

K'  Cjgni 

W  Cnpncomi 
R  SaeitUe  ... 
R  Delphioi... 

U  Cygui 

VCygni  

S  UeTphim  ... 

XCygni  

T  Delphini ... 
W  Aquu-ii  ... 

V  Aquarii  ... 
U  Oapricomi 

R'Ojgni 

VDolpbini... 
T  Aqiurii  ... 
T  VulpwulK 

T  Cygni 

R  Vulpe(.-uls 

V  Csprieomi 
X  Cnpricorni 

TCophei 

T  Oaprioorni 

V  Cspriconii 

WCygni 

SCepluti 

U"  Cygni 

8  Piwis  Atut. 

T  Pcgui 

5  lekceTUo   ... 

W  Cephei  ... 
R  LaceHni  ... 

6  Aquarii    ... 

BPe.gaai 

BP<-p«i  

R  Aquarii    ... 

V  Cephei 

V  Uflti 

B  Oiuriop«in 
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VABIABLES   OF  SHOET  PERIOD  NOT  OF  THE  ALGOL  TYPE. 


(The  No.  after  Star's  Kame  refers  to  Oatalogue  on  pp.  25-26.) 

"The  tunes  of  minuna  only  are  giren ;  the  times  of  maxima  may  be  found  by  adding  the  interval 

printed  under  the  name  of  the  star. 


rOGBB.41. 

Mmj     Sept. 

d  h  d  h 
II  9:23  10 

fane 

Oet. 

7  «o 

ao  10 

Jfdj 

Not. 

4.  10 

;i  10 

Aug. 
7  10 

16  10 

Dec 
13  10 

mroK.  44« 

'o-'.) 

Apr. 

d  h 
II  2- 

11     I 

Oot. 

d  h 

I  12 

II  16 

!  21  20 

JCbj     31  23 


2 
12 

12 


5 

9 
12 


Aug. 

12  17 
21  SI 

Sept. 


Not. 


if 
21 


I 
II 

21 


I 

5 

9 


Dec. 

I  10 
II  14 
21  18 
31  21 


W  YlBGIKIB  94 


(eontimted). 


Apr. 

July 

d  h 

d  h 

3  6 

15  21 

20  13 

May 

Aug. 

7  19 
»5  a 

»  4 
19  10 

June 

Oct. 

II  8 

10  6 

28  15 

27  12 

Not. 
d    h 

n    9 

Deo. 


I 

18 


XSAeiTTAB.153. 


(2*  2lJ».) 


Feb. 

d    h 

4    o 
II     1 

18     1 

>5    > 

Mar. 

4  a 

II  2 

18  2 

25  2 

Apr. 


I 

8 

15 

22 

»9 


3 
3 
3 

4 
4 


iKonriB  94. 

Feb.  {Mar. 

d    hi  d    b 
10  II  j  17    o 


May 


May 

d 

h 

»3 
20 

27 

4 
5 
5 

June 

3 
10 

17 

5 
6 

6 

6 

July 

I 
8 

22 
29 

6 

7 
7 

i 

Aug; 

5 

8 

Aug. 

d    h 
19    8 

9 


26 


Sept 


9 

9 
to 

23  10 

30  10 


9 
16 


Oct 

7  10 
14  II 
21  It 
28  II 


Not. 

4  " 
II  12 

18  12 


TOPHnTOHii54. 

(6*  6\) 

Aug. 

d    h 

7  21 

25    o 

Sept 


Jan. 

Apr. 

d  h 

d  h 

14  9 

10  0 

31  12 

27  3 

Feb. 

May. 

14  6 

17  15 

3i  9 

June 

Mar. 

17  12 

6  t8 
23  21 

July 

4  >S 
21  18 

II 

28 


Oct 
«5    9 


WSAeiTTAB.156. 

(3-  o".) 

Aug. 

d  h 
19  18 
27    8 

Sept 

3  22 
12 

3 

17 


Feb. 

May 

d  h 

d  h 

10  21 

20  14 

18  II 

»8  S 

26  I 

June 

Mar. 

4  19 

5  16 

12  9 

13  6 

19  23 

20  20 

27  14 

28  10 

Apr. 

July 

5  1 

5  i 
12  18 

12  IC 

J 

20   Q 

20  5 

T 

27  20 

27  23 

Bfay 

Aug. 

5  10 
13    oj 

4  13 

"  3 

II 

"9 
26 


Oct. 

4  7 
II  22 

19  12 

27     2 

Nov. 

3  16 
II  7 
18  ai 
26  II 


YSagittab.  158. 


(I-  19M 


Feb. 

d    h 

2 
8 

>9 
»5 


I 

»9 

H 
8 


Mar. 

3     3 
8  21 

14  16 

ao  10 

26     5 

Apr. 

I  o 
6  18 
12  13 
18  7 
24  2 
29  20 

May 


5 
II 


15 
9 


May 

d  h 

>7  4 

22  23 

28  17 

June 

9  6 

'5  1 

20  19 
26  14 

July 

2  8 

8  3 

13  22 
19  16 

25  11 

3«  5 

Aug. 

6  0 

II  18 

17  13 

Aug. 

d  h 
23  7 
29    2 

Sept. 

3  i' 

9  15 

15  10 

»i     4 

26  23 

Oct 

2  17 

8  12 

14     6 

20     I 
25  20 

3»   14 


Nov. 

6  9 
12  3 
17  22 
23  16 
29  II 


USagittab.  160. 

(2*  23^) 

Feb. 

d    h 

7  14 

14    8 

21     2 

27  20 


Mar. 

6  14 
13  7 
20    1 


a6  I9\i6  \x\xh    s 


Apr.  1 

d 

h 

2 

»3 

9 

7 

16 

I 

22 

19 

^9 

>3 

May 

6 

6 

13 

0 

^9 

\% 

USagittab.  160. 


{continued). 


Aug. 

d  h 

I  23 

8  17 

15  10 

22      4 
28    22 


Sept 
4  16 


Sept 

d  b 
II  ic 
18    4 

24   22 

Oct 

I     16 

8  9 
>5     3 


Oct. 
d    h 

21    21 

28  IS 

Not. 

4    9 

«•     3 
17  21 

24  15 


/J  Ltb-s  164. 

(Max.  3*  5^ 

Secondary  Min. 

6*  1 1*. 
Max.  9'*  16*.) 

May  I  Sept. 
d    hi  d     h 

9    8     2  14 
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YASUSLEa  OF  SUOBT  PBBIOS  (lWn(tNU«rf). 


ITAquils  173. 


ftb. 

d    h 
19  11 
16  ti 

d    h 
11    s 
»9     5 

Mmi. 

June 

S     6 

19  %l 

»7     0 

U  5 

Apr. 

Julj 

1    8 

3    0 
14    1 

10    9 
17    9 

ji  ti 

M.y 

Aug. 

\     ] 

14  11 

'S    4 

iS  ,3 

V  Aquiia  179. 

(»'  9") 

Ffb.  I  Feb.  I  Hu. 

d  fa  d  h  d  fa 
6  10  11  4.  7  ,3 
14    oj.g    9{i4  ,7 


qAttUIL^  179 


Mar. 
d     h 

9    » 

June 
d     h 

n  4 

v>  9 

Apr. 
Sj 
9  U 

iS  is 

Julj 
7  '3 
■4  17 

19    1 

Mi, 

Aug. 

>     7 
H  11 

iiis 

June 

s.. 

8  10 
6    0 

10  3 

"7    7 

8  SAetTTx  181 

{contimied). 


M.y 

Jul, 

d    b 

d     h 

.;;i 

ij    0 

^s   7 

jBtW 

Aug. 

I  .6 

"7     3 

IS  11 

17  «o 

Sept- 

Jul, 

a  12 

■4  14 

.!     ', 

X  Cyoni  193. 
(6*  .9>.) 


Jan. 
d     )> 

S     8 

16    It 

Feb. 

June 

13  II 
Mar. 

J«l7 
4  15 

30    I 

11 19 

TTrL«B0.30i. 

«Ci 

7>Q. 

I-  7-.) 

Bept. 

( 
Jkd. 

d  h 

d    h 

d    1, 

d    b 

3   0 

1  iS 
7     5 
"   «» 

,!;: 

14 

'3  13 

I«   7 

16    1 

17   7 

.9     8 

10  iS 

■I  17 

4  (6 

li   4 

14  13 

ifi  4 

30     I 

19  IS 

19     9 

30   H 

Feb. 

JUM 

Oot, 

Feb. 

3     1 
7  11 

s    ■ 
»  " 

11" 

*  "o 
9  19 
IS     4 

10  14 

10  19 

IS    0 

li  11 

*'     ' 

19  10 

IM 

Hw. 

July 

I   16 

Nov, 

Mar. 

6    1 
10  13 

n 

S     1 
9  ■; 

3     6 

'4  n 

■7     4 

13  13 

19  10 

li" 

:;■; 

ig    9 

19     8 
«4  '7 

JO   IB 

10    s 

*?\', 

i"g. 

D*o. 

6    4 

i" 

6  '\ 

Apr. 

10  14 

11       19 

•S    0 

17    6 

9  19 

19  11 

11  16 

19  II 

'S    4 

»}  11 

16     3 

»3  11 

10  ij 

il    8 

10  13 

t%     % 

IS  " 

MaOKXTIC  BlUSITTB,  Both,  OBBBSTATOBt,  GsBKNWKAt. 

Tetr.                           Peatmalloii.              Horfzoot^  foriM  Dip. 

■870,  obMrTed 19  53  west.                  l:>-»78»  *7  ji 

■  SSo,        18  33    „                     0-1804  fi7  36 

'890 »7  »9     n                        Vi%l%  67  kj 

■  I95,  inferred  17    a    „                     e>l8t>  67  I6 

The  lioruoiital  iont  ti  git«n  in  0. 0.  &  umimm. 
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HLNIMA  OF  TABTABLE  8TAE8  OP  THE  ALGOL  TYPE. 
(Ttm  flguM*  fidlimiiig  Mar's  runw  are  tbe  Sot.  in  Catalngge,  pp.  15-16,) 


U  Cephm  7  •.       1 

(1*1. 

SO-.) 

Jan. 

July. 

d    b   m 

d    h    m 

«    i  ji 

4  14  44 

£     3  1. 

9  "4  »3 

14  ■♦     1 

IS  Ho 

»9   '3  4» 

ai     1     9 

14  ij  11 

«6     I  48 

19  '3     0 

3«      1  »7 

AogML 

Feb, 

1  llJS 

.1  :^ 

11  .1  58 

>S     0  *5 

IS  .1  37 

aj  11  16 

>4  »3  44 

a8  10  SS 

Hanfa. 

apt. 

1  13  »3 

a  10  JS 

6  13     * 

7  "o  14 

11   tl  4* 

la    9  SJ 

16  II  so 

17    9  ,1 

ai    9  la 

>«  u  39 

W    !  S« 

]l « 18 

OA 

ApriL 

a    8  30 

S  w  S> 

7     8    9 

la    7  4^ 

10  «j  37 

15  10  ,t 

17     7  "8 

10  19  SS 
'i  »9  JS 

Ij     646 

10  >9,  H 

Sot. 

Mar- 

I    6  as 

S  ''  SJ 

6    (    4 

10    it    Jl 

"     5  44 

15  »  11 

i«    s  »3 

"•  17  i' 

»i^4  4? 

ij  17  ]"> 

1017    9 

Dec. 

J«™. 

i  r: 

t  ■«4S 

9  16  IS 

■«  3  39 

'♦•6    7 

It ,  .< 

•9  "S  46 

..     .  5> 

»4iS  »S 

•s    .  JI 

'9  '5     S 

3.     .  .6 

•  Alleran 

Alool  20  •. 

(i'i(,»49-"-) 

Au^it. 


Sept. 
1   16  S4 


A 

AD. 

h    m 

t 

ici  »S 

9 

14     6 

'S 

7  44 

aG 

19     0 

Feb.        1 

11  37 

7 

6>s 

»J  S3 

li 

17  JI 

H 

u     8 

Uarch.     1 

a 

446 

7 

11  14 

"3 

16    a 

19 

9  39 

»S 

J   "7 

JO 

ao  SS 

ApriL       1 

S 

14  31 

"7 

.  is 

i» 

.9»6 

as 

"3     4 

June.       1 

'9 

3  41 

30  14  S9    1 

July.      1 

6 

*  37 

a  14 

"T 

■9  s> 

»J 

13   JO 

"t 

7     8 

X  Tauri  23  •. 

(j-aa" 
Jaa. 

Uaieh 

h     ID 

.6  56 
"4  4' 

d    b    1 
7  ai  J 
IS  10  3 

X  Tauei  23  • 
(centinufd). 


Auguat. 
d    h    m 
S     3  S5 
3    *  19 

Sept 

S  .Sl3 

3  >6  37 

Oct. 

7    9  5" 
5    7  3S 

a  Canih  Maj.  48t. 
1j=i  6   31      / 


Feb. 
4    7  3< 


17  ..  46 

..     ■  31 

1  '3  SS 


Haroh. 


i  1)48 


7  S4 

'7  41 
3*8 


1I7  are  giien  ;   the  otbera  1 
under  ti«  iiaoie  of  (be  ftar. 


850 
18  17 
1  be  nadiljr  feund  by 


30 


Variable  Start. 
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Minima  of  Variable  Stan  of  the  Algol  Type  (continued). 


BCanis  Maj.  48t 

B  LiBBJE  112*. 

XJ  OORONJB  117* 

{continued). 

(jd7h 

5i») 

(con^intM^, 

Sept 

Nov. 

Jan. 

June. 

March. 

August 

d    h   m 

d   h  m 

d    h   m 

d    h  m 

d    h    m 

d    h   m 

3  14  29 

3  *»  40 

2    4  16 

2  10  56 

4  »7  a4 

3  14  50 

7    0  16 

7     8  28 

6  19  59 

7     a  39 

II  15     6 

10  12  32 

10  10    4 

10    18    15 

II  II  42 

II  18  22 

18  12  49 

17  10  15 

13  19  51 

14    4     2 

16     3  25 

16  10    4 

25  ^o  3» 

H    7  57 

17     5  38 

17  13  So 

4#                       <# 

20  19    7 
25  10  50 

21     I  47 

A              *1 

3»     5  39 

20  15  26 

20  23  37 

25  17  30 

Apru. 

24     I  13 

»4    9  H 

30    2  33 

30    9  13 

I     8  13 

Sept 

27  II     0 

27  19  12 

tm                               *m  ^ 

8     5  55 

7     3  21 

30  20  47 
Oct 

Dec. 
I     4  59 

Feb. 
3  18  16 

8    9  58 
13     I  41 

July. 

5    0  55 
9  16  38 

»5     3  37 
22     I  19 

28  23     I 

14     I     3 
20  22  45 
27  20  27 

4    6  35 
7  16  22 

4  14  46 
8    0  33 

14    8  21 
19    0    4 

May. 

Oct. 

/ 

II     2    9 

11  10  21 

17  17  24 

23  15  46 

5  *o  43 

4  18    9 

14  II  57 

17  21  44 

14  20     8 
18     5  55 

22    9    7 
27    0  49 

28    7  29 

12  18  25 
19  16    7 

II  15  51 

18  13  33 

21     7  31 

21  15  43 

March. 
3  16  32 

August. 

26  13  49 

25  II  51 

24  17  19 
28     3     6 

25     I  30 
28  II  17 

I  23  12 

6  14  55 

June. 

Not. 
I     8  58 

4%         ^ 

31  12  53 

31  21     5 

8    8  15 

II     6  37 

a  II  32 

12  23  58 

15  22  20 

9    9  14 

8    6  40 

17  15  40 

20  14     3 

16    6  56 

15    4  22 

8  Caw 

Jan. 

3RI  6S> 
June. 

22    7  23 
26  23     6 

25     5  46 
29  21  28 

23      4    38 
30      2   20 

22    2    4 
28  23  46 

d    h  m 

3  19  34 
13     7  '» 
22  18  49 

d   h   m 
14     I  16 
23  12  53 

31  14  49 

ApriL 
5    6  31 

Sept 
3  13  II 
8    4  54 

July. 

702 

13  ai  44 
20  19  26 

Deo. 

5  21  28 

12  19  10 
19  16  52 

July. 

9  22  14 

12  20  37 

27  17    8 

26  14  34 

Feb. 

3    0  31 

H  13  57 

17  12  19 

^  »rf*^# 

12  12    9 
21  23  47 

19     5  40 

22    4    2 

I     6  27 

26     5  14 

26  19  45 

U  Ophil 

CHI  151 1. 

10  18    5 

31  II  24 

30  20  57 

C I  =0**  2 

o>»    8™ 

20    5  45 

March. 
I  17  20 

Sept 

7    9  55 
16  21  33 

May. 

5  "  39 
10    4  22 

Dec. 

3     7  35 

7  »3  >8 

12  15     1 

'  2=1  I 

13  =  2     I 

Jan. 

6   16      . 
»   »3    . 
Feb. 

II     4  58 

26    9  II 

14  »9  55 

17     6  43 

d    h   m 

d    h   m 

20  16  36 

Oct. 

19  II  48 

21  22  26 

1     2  30 

17    2  42 

30    4  «4 

JV            J^  ^%              M    ^\ 

24    3  30 

26  14    9 

4  II     I 

20    10    IX 

ApriL 

5  *o  49 
15     8  26 

28  19  13 

31     5  5a 

7  19  3« 
II    4    2 

23  18  43 
*7    3  «4 

8  15  51 
18    3  29 

24  20    4 
Not. 

U  COBOl 

im  117*. 

14  "  33 
17  »i     4 

Marclu 

»7  15     7 
May. 

3     7  4» 
12  19  20 
22     6  57 

(3*10 

Jan. 

*»  51".) 

Feb. 

ai     5  35 
24  14    6 
27  22  37 

a  II  45 
5  20  16 

9    4  47 

7    a  45 

d    h   m 

d    h   m 

3»     7     7 

12  13  18 

16  14  22 

Dec 

'  '4    5 
8  II  48 

5    2  36 

Feb. 

15  21  48 

26    2    0 

I  18  35 

12    0  18 

3  15  38 

19    6  19 

June. 

II     6  13 

15    9  30 

18  22    0 

709 

22  14  50 

20  17  51 

22    7  12 

25  19  42 

10    8  40 

25  23  21 

4  13  38 

30    5  28 

a9    4  54 

13  17  II 

29     7  52 

*  Alternate  minima  only  are  given ;   the  others  can  be  readily  found  by 
addine  the  interval  under  tbe  name  of  the  star, 
t  f  very  third  minimum  only. 
/  Everj  fourth  minimum  only. 


0.] 


Variable  Stars. 


Minima  of  VariahU  Start  ef  As  Algol  Type  (continued). 


TJOphittohi  151  J 
{eoiUiMitd). 


April. 

d  h   ro 

116,3 

S    0  S3 

1    9  14 

1'  '7  SS 

•J    *'* 

li  .0  S7 

1.  .9  li 

»5    J  59 

17  II  i9 

JUy. 

1    0  5J 

4    9  »3 

7  17  5+ 

11    1  15 

1+  to  s6 

17  19  »7 

"     JS* 

«4  11  *< 

17  10  59 

Ji    5  30 

Jimtt. 

3  '4     I 

6  m  j. 

10     7      J 

13  'S  3* 

17    0    4 

"  »n 

»7  1 37 

JO.O       i 

July. 

J  ig  39 

10  11  40 
>JM  II 

T  Cresi  20a  J. 
13=4   3    56  J 


1  Ere. 
tipUaof 


Y  CtSNi aoi t 


29  19  13 

Sept 

1  »o  J4 
7  10  14 

»     3  54 

19  ao     3 
*5  19  53 

31   19  43 

'Aim 
« 659 

»S  IS  30 
19    0     1 

Oct 

June. 

6  19  31 
11  19  13 
ig  19  13 
»4  '9    3 
30  il  SI 

1    S  31 

July. 

9     "  33 

6  ig  4* 

'S  49 
■5  39 
15  19 


8  Antli^  68  $ 

{eoniimtd}. 

July. 

.4  IS "; 


SfpL 
I     6  iS 


period  in  the  following  Ubie  :- 


.3  "7  »8 
z6  13  16 
30    5    4 


□  Doly ;  the  othen  ma;  be  found  by  adding  tbe  tonl- 


Oet. 
3  16  18 


d    h   m 

7  47 

+ 

I     7     7 

7 

1    6ag 

'S  34 

5 

1   I*  54 

»  H    4 

1  '/■"T, 

I  11  41 

9 

■"  '\ 

33 


Variable  Stars. 
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MAXIMA  AND  MINIMA  0¥  VABIABLB  STARS. 

The  No.  refers  to  Catalogue  on  pp.  25-26 ;  K  aigiufles  maximum ;  m,  minimum^ 


January. 


d 
I 

2 


222  m 
176  m 
165  m 
14.7  M 
9  m 

35  «* 
III  m 

loi  M 

36  M 
24  m 
77  M 

180  M 

217  M 

81  m 

116  m 

50  M 

109   971 

74    M 

172  tn 

71  M 

209  m 

175  M 
98  M 
88  M 

137  M 
104  M 
170  m 
135  m 
165  M 
29  M 
107  M 

176  M 
32  M 
3<>M 

51  m 


10 

M 
12 

>3 

«5 
18 

19 

20 
21 

22 

»3 
124 

25 


26 

»7 

28 
29 

30 


July 

No. 
no  M 
162  m 

34  »* 

74  ^ 
82  M 

190  M 

16  M 

198  «i 

9J  m 

195  M 

118  M 

157  m 

50  wi 

28  M 

19  M 

183  M 

87  m 

188  m 

194  M 

105  9» 

1^5  m 

74  M 

14  m 

182  m 

56  M 

76  M 

145  M 

58  m 

203  9n 

122  M 

169  m 

102  M 

178  m 

140  M 

132  M 

177  M 

131  M 

50  M 

221  M 

72  M 


4 

6 

/ 
8 


August. 

2  200  m 
174  M 
204  M 
185  M 
188  M 
104  «t 
26  M 
162  M 
121  M 
176  m 
187  m 
207  M 
3M 

74  ^ 
165  M 
to8  m 
89  m 
47  w» 
3>  « 
54^ 


10 
12 

'3 


29 

30 
3» 


August 
(oon.). 
No. 
198  M 
10  M 
96  m 
15  m 
172  M 

114   97} 

224  M 

22  M 

219  M 

46  m 

49  ^ 

74  M 

24  M 

50  7/1 
209  M 
131  m 

33  M 


d 
16 

18 

'9 

20 

21 
22 

24 
»5 


October  pfovember. 
{con.).    I    (co».). 
d  No.      I  d 
II  170  M 


{September, 

2  59  m 

11  M 
176  M 

3  150  M 
iiiM 

5  99M 

6  165  m 
192  M 

8  6  m 

9  %  m 

12  m 

10  205  M 

11  162  m 

12  50  M 
^6M 

14  74  m 
29  m 

15  175  m 

84  M 
17  92  m 
21  191  m 

88  m 

24  76  m 
109  M 

25  203  M 

26  196  M 
157  M 
188  m 

27  211  M 

28  73  m 

29  74  M 
165  M 


October. 


I 

5 

7 
8 


ij  m 
25  m 

214  M 
87  M 
18  M 

118  m 
6t  M 


12 


'3 


'5 


16 


»7 
18 

»9 


20 

21 
22 

24 
26 

27 

28 
29 


3« 


75  M 
16  m 
188  M 
2M 
81  M 
47  M 

147  m 
176  m 
127  M 

37  »» 

95  M 

i6aM 

122  m 

185  m 

56  M 

5M 

74  «* 
30  M 

167  m 
89  M 
14  M 

104  M 

136  M 
165  m 

209  171 

64  M 

50  i^ 

24  m 

91  M 

131  M 

148  m 
iM 

200  M 

52  M 

208  M 


November. 


I 

2 


5 

8 

10 

*3 
14 

16 
17 


20 
21 
22 


d 

*3 

»4 


»5 
26 


27 
29 
30 


No. 
74  m 

50    771 

182  M 
199  M 
143  M 
105  M 
212  M 
161  m 
58  M 
126  m 
III  m 

26   7)1 

U4M: 
131  m 


4 
6 


7 
8 


I>e<^9mber. 

3     17M 
114  M 

104  711 

188  m 

4  m 

<39  M 

74  M 

149  M 

15  A£ 
203  fn 
172  w 

165    911 

51  M 
50  M 

22  m 
29  M 
59  M 

218  M 

210  M 

92  M 

137  M 

197  M 

76  M 

205   191 

198  m 
176  m 
207  »t 

21  M 

16  M 
9M 

81  m 
157  m 
188  M 

77  «• 

180   77t 

175  M 

97  m 

162  M 

185  M 

74  ^» 

H5  fl» 

47  «* 
171  M 

169  M 


10 

II 
12 


U 


H 

»5 
18 

>9 

20 

21 


31    77t 

35  M 

46  M 

74  M 
187  M 

10^    771 

184  M 
57  M 

142  M 
17  M 

107  77* 
176  M 

79 
10  m 

40  M 

165  M 

135  M 

108  M 

II    771 

123  M 

162   77» 

120  m 


22 


^3 
24 

26 

*7 
28 

»9 

30 


1896.] 


Rama  of  Star. 


DOUBLE   STAHS. 


L  Z]0«1  

I.  0Z4 

).  OS  II,  hCaaiop..-. 
y  OSil 

s-  e«* 

6.  S  So.  q  Cuaiop.    ... 

7.  OS  10,  GfiPununi 

t.  2  7],  j6  Andronicda  . 

%  2iij.4»Ceti  

<-  2138     

I.  p  Biidani  

"■I'S* 

ij.  Zi!].  AB 

14-  2 '85 

1^  Xiot,a  Pijoium 

t-  1 10;  AndroniedjB   . . 

'-  Xul,  loArietis 

t.  2m»      

^  E  ]]]>  f  Arietia 

■>■  sj*:    

L  Z4ii,7Taiui 

J  J!4*» 

f  I460 

t  IS'i 

S.  0279,  ssT'iiri  

'■  xsii    

L  OKgl,  f  OrioDia   

V  In*  

>•  X74i,)loIkun 

•■  *TM     

<■  2»*J 

!-  2948,  II  h-jnea*  A3 
hi  Z  gii,  it  Ovmioor. ,. 
!i>J0Z  i;9,  1;  Ljnd*    .. 


+  57  S" 
+  35  S» 
+53  55 
+  3  3S 
+41  J3 
+57  14 
+  '8  3' 
+»3     -    -    . 

-  ■    5   61; 

*■  7     S 


-S*4S 


++■  48 
+  15  *t 
+46  S8 

+"54 


3  S'V 

4  8-7 
413-6 


1037   . 


Jill 

r  0: 

jl.  Xia«6,J«temiaur.  .. 

!»|S"o74  

♦^i2>09J    

II.  2  iiio,  Cutor  AB  . 
«-iOSig»  

<yS"57  

«-|Iii»7   

4S.|l  Ii9«,  tOuicn  AB  . 

.,      AO  . 

„      EC  . 


S  »4-9 

S  306 

5  30"3 

6  18-6 
6  ,6-5 

6  479 
647-8 

7  5-9 


.  5  5» 
+»"  54 
+  16  J. 
+41  1 
+  59  33 
+  13  '9 
+  58  34 
+»7  ^S 
+  9  30  ■ 
+«  11 
+  036 
+  50  I* 
+  JI     8 


696 

J18-9 


144-9 
43-8 


S'J3«   

ij.  02101  

H-|2'J48   

"k,  2  IS56.W  Lconia 

'■121417   

'.J02ii5,Puiiii. 
-'■!2'4»4.t1*«™ 

2-^ '457   

•a.jOZ>it^  


+67  35 
+19     3 

-  647 

+  9  3' 
+  19  41 
4-iB  1 


DovMe  Stars. 
Double  Stabs  (cotainwd). 
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'•  1536, 1  Leonis    

■  0^1,5  

E  1606    

2  1647. 191  Virginia,. 

.    2  1670,  y  Virsinin    .. 

.    2  1687,  25  Co"m« 

iS,  41  Come 

OS166  

,    2  1768,15  Can.  Ten. 

21785    

.    2  1788   

^  '819    

2  1865,  t  Bootis  

2  1S76   

.    2  1888,  {Bo^B  

02*87  

■  ;g»39 


2  1932,  1  Cor.  Bor. 
-^  '9371  1  Cor-  Bt- 
2  tgjg.^i'Bodti-i.. 

OS19S  

2  1967,  y  Oor.  Bor.,..l 

OS  joj  

2  1998,1  Srorpii ' 

2  1031,  aCoroatc 

2iofS,  \Ophiiichi... 
2  1084,  {;H(>rciili8  ...; 
S  2107,  167  Herculia  . 
S  2173,  »»"  Opliiuplii. 

OS33S  

2  i»6i,  r  Onhiui-lii  . 
S  1171,  70  Opbinchi 

OS35S  

213S1, ).,  LjTlC    ..., 

JCoron*  AuiLnlu  . 
^^i 

.   Scl^ellenip  30  

■    S»S79. 'Cjpii   .... 

.   OE387  

.  (3i5i.^Delphini  . 
.    02413,  \  Cjgni  .... 

Si7'9   

2»799   

3170 

,    S  2909,  Z  Aqiiarii.... 

Z29+4,  AB  

,   02483,  51  Pegmii.... 


+31  9 

+  10  10 

+»■  S» 

+  iti  i3 

+  36  46 

+17  17 

+  J  39 

+  .4  11 

+  '9  33 

+45  »i 

-  6  3; 

+  17  "S 

+  3746 

-(.40  13 

+  37  0 

+  '3  35 

+  34  » 

+  :>  I] 

+  3'  48 

+18  SI 

-  0   58 

+  ■5  »i 

+  16  ;o  1 

+  39  34 

11    f 


la  Ihe  column  hfoded  "  ObMrrer,"  th«  following  abbreTistions  we  aaed  :- 

Learenirortb.  j      G.    OlttMnapp. 

Seabroko.  ft.     fiumtutin. 

Herman  Str„r0.        \       &.    M»w. 


H.    H.11, 


I      T.    t 


Km 


THE    OBSERVATORY, 


A  MONTHLY  EEVIEW  OF  ASTRONOMY. 


No.  223.  JANUARY.  1895. 

MEETING  OF  THE  EOTAL  ASTRONOMICAL  SOCIETY. 

Priday,  December  14,  1894, 

Capt.  *W.  DB  W.  Ajbnby,  C.B.,  TJB.S.,  President^  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Tubweb,  M.A.,  B.Sc.,  and 

E.  W.  Maundbe. 

Thei  Minntes  o£  the  previous  Meeting  were  read  and  confirmed. 

Mr.  Maunder.  105  presents  have  been  received  since  the  date 
of  the  last  meeting.  Of  these  special  attention  may  be  called  to  a 
Tolame  by  Br.  A.  Donner  on  the  Determination  of  the  Constants 
necessary  for  the  redaction  of  plates  taken  at  Helsingfors  for  the 
eonsiruction  of  the  Photographic  Cliart  of  the  Heavens,  and  to  the 
volume  from  the  Lund  Observatory,  containing  the  observations 
of  stars  in  the  zone  +35*^  to  +40°  dec.  for  the  Astronomische 
GeseUsehaft  Catalogue.  Then  we  have  a  large  number  of  memoirs 
and  photographs  by  M.  Deslandres  on  the  subject  of  the  work  by 
whieii  he  is  so  distinguished.  We  have  also  received  the  fourth 
Tohime  of  publications  of  the  Vatican  Observatory,  Rome,  in  which 
there  are  some  beautiful  reproductions  of  astronomical  photographs. 
Prof.  Frost  has  presented  a  copy  of  his  work,  the  translation  and 
revision  of  Dr.  Scheiner's  *  Astronomical  Spectroscopy.'  The  book 
it  somewhat  more  than  a  translation,  for  it  has  been  revised  and 
enlarged,  and  is  almost  a  new  work ;  and,  lastly,  Mr.  Hewlett  ha8 
presented  to  the  Society  three  splendid  volumes  of  his  beautiful 
drawing?  of  sun-spots. 

Mr.  J.  E.  Drower,  Mr.  W.  B.  GKbbs,  and  Mr.  H.  P.  HoUis 
were  appointed  Auditors  of  the  Treasurer  s  accounts  for  1S94. 

Prof.  Turner,  There  are  several  papers  on  observations  of  the 
Transit  of  Mercury  on  Nov.  10  last.  Lieut.  Basil  Taylor,  whose 
name  is  proposed  for  election  to  the  Society  this  evening,  observed 
the  transit  from  H.M.S.  *  Blake'  on  the  North  American  Station, 
but  was  unable  to  note  the  time  of  external  contact.  The  Rev. 
^kmuei  Charlesworth,  who  took  considerable  interest  in  making 
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arrangements  for  those  who  wanted  to  soe  the  transit  under 
more  favourable  conditions  than  were  obtainable  in  the  Britisli 
Islands,  and  who,  in  fact,  secured  from  some  of  the  steamship 
companies  the  possibility  of  going  over  to  the  States  at  rat  her  reduced 
fares,  went  to  the  States  himself,  although  a  very  old  man,  and 
was  fortunate  enough  to  see  the  transit  in  Washington,  partly  on 
the  Capitol  itself  and  partly  at  the  Washington  Observatory.  He 
sends  us  a  letter  describing  his  experiences,  which  I  am  afraid  is 
rather  too  long  to  read ;  but  he  was  favoured  with  excellent 
weather  and  did  see  the  transit  aft^r  his  journey  across  the  Atlantic 
for  the  special  purpose.  He  encloses  some  newspaper  extract*, 
the  value  of  which  I  am  not  concerned  perhaps  to  assess,  which 
state  that  a  newspaper  reporter  who  saw  the  transit  believed  he 
also  saw  a  gaseous  body  attending  Mercury;  this  appearance, 
however,  is  not  confirmed  by  anyone  else.  Mr,  Eddie  saw  the 
transit  of  Mercury  at  Grahamstown,  Cape  of  Good  Hope,  and  gives 
the  time  of  the  transit  and  several  notes  of  phenomena  which 
confirm  notes  by  other  observers.  Mr.  Lindemann  communicates 
some  notes  of  an  expedition,  in  which  I  was  myself  his  companion, 
and  I  can  say  we  made  a  most  successful  observation  from  the  top 
of  a  hill  near  his  observatory  at  Sidmouth,  Devonshire.  We  saw 
ingress  in  an  interval  of  clear  sky  between  two  showers,  and  the 
times  of  contact  agree  with  those  of  observations  contributed  by 
the  Eev.  S.  J.  Johnson,  who  is  well  known  as  one  who  takes  an 
interest  in  such  phenomena.  Mr.  Johnson  found  that  the  planet 
entered  on  the  disc  of  the  Sun  about  45  seconds  later  than  tho 
time  mentioned  in  the  ^Nautical  Almanac.'  Capt.  Noble  has  given 
us  the  times  noted  by  Prof.  Barnard,  who  observed  both  ingress 
and  egress  very  successfully.  Tho  conditions  were  splendid.  No 
halo  was  detected  round  the  planet  when  on  the  Snn's  disc  nor 
were  there  any  spots  on  Mercury,  and  the  time  of  contact  is 
given  as  5**  7"  54*.  It  was  not  visible  to  the  naked  eye,  but  it  was 
SL»en  with  a  small  pocket  telescope  with  a  magnifying-power 
of  2|.  Tho  absence  of  the  phenomena  just  mentioned  was  also 
a  point  noted  by  Mr.  Lindemann  and  myself,  and  I  suppose, 
as  he  does  not  mention  it,  the  same  remark  holds  in  the  case  of 
Mr.  Johnson. 

Mr,  Jlowlett.  I  have  the  honour  to  request  the  Society  to  accept 
an  instalment,  and  I  think  the  final  one,  of  my  drawings  of  solar 
spots.  In  these  three  volumes  many  thousands  of  spots,  great 
and  small,  are  delineated.  The  series  extends  over  a  period  of  35 
years  of  more  or  less  continuous  observation,  from  1859  to  1893. 
The  work  has  been  one  of  the  deepest  interest  to  me,  but  since 
photography  has  come  in  I  have  sometimes  doubted  whether  it  is 
worth  while  to  continue  to  make  drawings  of  spots,  which  accounts 
for  breaks  in  the  work.  The  main  object  I  have  had  in  view  in 
maintaining  this  series  of  drawings  has  been  to  test  the  theory 
first  put  forward  by  Prof.  Wilson  of  Glasgow  in  the  *  Philosophical 
Transactions,'  1774 — to  examine  the  assertion  that  as  a  spot 


Jan.  1895.]      the  RoyiU  Astronomical  Society.  37 

approaches  the  edge  of  the  disc  by  reason  oE  the  Sun's  rotation, 
the  apparent  breadth  of  the  part  of  the  penumbra  on  the  side 
nearer  the  centre  of  the  disc  diminishes  and  finally  disappears, 
becaase  the  spots  are  cavities  in  the  sokr  surface.  Prof.  Wilson's 
observations  were  made  with  very  imperfect  means  and  appliances, 
and  my  opinion  is  that  his  case  is  not  made  out.  There  are 
many  spots  recorded  in  the  volumes  which  I  now  offer  tjo  the 
Society,  which  distinctly  negative  this  theory ;  and  I  can  assure 
my  hearers  that  if  they  will  only  adopt  the  same  method  of 
observation  (I  would  recommend  the  use  of  a  screen  by  which 
solar  phenomena  can  be  observed  with  the  same  ease  and  comfort 
as  in  the  reading  of  a  book),  they  will  have  no  doubt  about  the 
point  at  issue  between  myself  and  Prof.  Wilson.  It  is  only 
necessary  to  use  a  pair  of  compasses  to  measure  the  width  of  the 
penumbra  to  the  right  and  left  of  the  spots  when  they  are  in  the 
closest  proximity  to  the  limb.  Until  this  point  is  definitely  settled 
I  do  not  think  it  possible  to  arrive  at  any  true  conclusion  as  to  the 
constitution  of  the  Sun  and  the  dynamical  forces  at  work  therein. 

Rev.  W,  Sidyreaves,  I  feel  that  I  ought  to  say  something  on 
this  subject,  if  only  on  account  of  the  very  kind  mention  in  the 
paper  of  the  late  Father  Perry.  All  I  can  sav  is  that,  without  any 
very  special  attention  having  been  directed  to  the  point  at  issue, 
an  impression  has  always  been  produced  upon  me  (and  I  can 
speak  for  the  observer  who  sketched  the  spots  during  Father 
Perry's  time)  that  is  quite  in  accord  with  the  view  now  propounded, 
namely,  that  there  is  no  unequal  contraction  of  the  penumbra 
whatever,  due  to  jierspective. 

Rev,  A,  L,  Cortie.  With  regard  to  the  appearance  of  a  spot  as  a 
notch  in  the  limb,  which  has  been  mentioned  as  bearing  on  the 
question,  I  remember  one  drawing  made  at  Stony  hurst  which 
showed  such  a  notch,  and  this  was  corroborated  at  Greenwich,  but 
I  forget  the  date  of  this.  It  seems  to  me,  with  regard  to  this 
discussion  whether  they  are  depressions  or  surface-markings,  we 
ought  to  observe  the  spots  when  they  are  at  their  middle  life. 
We  cannot  decide  merely  from  observations  when  they  are  at  the 
beginning  or  at  the  end  of  their  appearance.  These  volumes 
fr^uently  show  the  history  of  a  spot  right  across  the  disc,  as  it 
moves  from  the  following  to  the  preceding  side,  and  such  history 
of  a  spot  is  of  very  great  importance. 

Capt.  Noble,  At  one  period  of  my  astronomical  life,  at  the 
instigation  of  Mr.  Carrington,  I  devoted  a  good  deal  of  attention 
to  the  Sun,  and  used  to  draw  spots,  and  those  near  the  limb  seemed, 
in  a  considerable  number  of  cases,  to  favour  Prof.  Wilson's 
theory,  although  there  were  some  which  contradicted  it,  as  do  those 
of  Mr.  Hewlett ;  but  I  must  admit  I  never  took  the  precaution  to 
notice  the  exact  position  of  the  umbra  when  they  were  at  the  centre 
of  the  disc.  Of  course  if  the  umbra  is  central  it  would  naturally 
present  a  different  appearance  as  it  approached  the  limb  to  what 
it  would  if  it  were  nearer  to  one  side  than  the  other.    I  am  bound 
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to  any  that  the  preponderance  of  appearances  was  in  favour  of  the 
Wilson  theory  in  cases  where  the  spots  were  on  the  limb, 

Mr,  Chambers.  I  should  like  to  ask  Mr.  Hewlett  a  question^ 
Does  be  deny  that  a  spot  with  a  central  umbra  becomes  unequally 
foreshortened  as  to  the  penumbra  as  it  approaches  the  edge ; 
or,  admitting  it  as  a  fact,  what  explanation  can  he  give  of  the  faci 
otherwise  than  the  Wilson  theory  ? 

Bev,  F.  HowUtU  I  maintain  that  I  never  see  any  difTerence  in 
the  respective  widths  of  the  penumbra  east  and  west  of  the 
nucleus. 

Mr.  Chambers,    You  deny  the  foreshortening? 

Mev,  F,  HowleiU    The  unequal  foreshortening  of  the  inner  side. 

Mr.  Chamhei'8,  That  is  a  question  of  fact  in  which  I  for  ond 
am  disposed  to  join  issue. 

I2ev.  F,  Howlett,  But  have  you  actually  observed  it  ?  Can  you 
produce  micrometrical  measurements  such  as  these  volumes  record  ? 
Z  record  how  near  they  are  to  the  limb,  what  is  the  width  of  the 
penumbra,  of  the  umbra,  and  of  both  sides  of  the  umbra ;  it  is 
all  closely  observed  and  micrometrically  measured.  And  we  want 
micrometrical  measures  to  settle  this  point,  for  it  is  extraordinary 
how  this  idea  has  been  handed  on  from  one  astronomer  to  another, 
not  from  one  observer  to  another,  until  the  theory  has  obtained  a 
firm  hold,  but  resting  all  the  while  ou  a  very  insecure  basis,  and 
we  must  always  remember  that  error  dies  hard. 

Father  Sidgreaves.  The  very  great  importance  of  knowing  the 
exact  state  of  the  spot  before  it  begins  to  be  foreshortened  ought 
to  be  emphasized.  There  may  seem  to  be  strong  evidence  in  favour 
of  Wilson's  theory,  but  all  may  be  overthrown  by  not  knowing 
that  the  nucleus  Mas  not  central  when  the  spot  was  at  thtt  centre 
of  the  Sun.  We  have  seen  on  our  drawings  beautifully  shaped 
spots  close  to  the  limb,  with  the  nucleus  right  in  the  centre  of  the 
penumbra.  But  it  is  no  use  deducing  anything  from  such  spots 
unless  you  have  seen  them  also  at  the  centre  of  the  disc. 

Cajjt,  Noble.  As  a  very  old  magistrate,  though  not  an  old  man, 
I  may  say  that  this  illustrates  the  maxim  that  one  story  is  good 
enough  until  the  other  story  is  told. 

TJie  President.  There  will  have  to  be  a  good  deal  of  considera- 
tion before  this  is  accepted.  With  regard  to  the  theory  of  uprush 
and  downriish  of  matter,  sometimes  put  forward  to  ticcount  for 
the  formation  of  spots,  ^  I  do  not  think  that  there  is  good 
evidence.  Spectroscopic  evidence  is  the  worst,  in  many  ways,  you 
can  bring  to  bear  upom  matters  which  require  exactitude.  Of 
course,  if  a  current  of  electricity  is  able  to  travel  at  enormous 
velocity  you  will  have  the  same  effect  as  if  it  was  downrush  of 
matter.  Therefore,  if  you  see  a  shitting  of  spectrum  lines,  it 
cannot  be  definitely  ascribed  to  the  shifting  of  the  matt-er  itself. 
It  may  be  due  just  as  much  to  the  velocity  of  light  itself  as  to  the 
velocity  of  the  uiatter  itself.  We  have  to  thank  Mr.  Howlett  for 
his  noble  gift,  and  I  am  sure  it  mil  be  scanned  and  utilized,  and 
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that  these  matters  will  be  more  discussed  in  future.  I  also  ask  you 
to  thank  Mr.  Howlett  for  having  told  us  his  theorj  of  sun-spots. 

CoL  Burton-Brown  then  gave  a  description  of  a  journey  he  had 
made  to  Norway  during  the  past  summer,  in  order  to  select  suit- 
able stations  for  the  observation  of  the  total  solar  eclipse  of 
August  1896.  Col.  Brown  explained  in  considerable  detail  the 
journey  he  made  and  the  places  he  visited.  For  those  who  merely 
wished  to  watch  the  eclipse  as  a  spectacle,  he  said  the  best  course 
would  be  for  them  to  go  to  Trondhjem,  and  thence  to  Bodo  on  the 
west  cToast  of  Norway,  or  to  one  of  the  islands  in  the  immediate 
neighbourhood.  For  those  who  wish  to  make  astronomical  obser- 
vations, the  best  station  would  be  Vardii,  on  the  east  coast,,  near 
the  mouth  of  the  Varanger  Fjord,  where  fair  accommodation  could 
be  obtained,  and  where  there  was  a  telegraph  station. 

The  President,  We  have  the  honour  of  having  with  us  this 
evening  M.  Deslandres,  of  the  Paris  Observatory,  and  I  am  sure 
all  the  Fellows  will  be  pleased  to  hear  what  he  has  to  tell  us. 

if.  Deslandres,  I  will  show  to  the  Society  several  photographs 
taken  at  the  Paris  Observatory  with  two  special  registering  spec- 
trographs, which  show  separately  the  shapes  and  the  motions  of 
the  vapours  of  the  Suti,  and  particularly  of  calcium  vapour,  as 
distributed  over  the  whole  surface  of  the  disc.  In  fact,  I  found, 
at  the  same  time  as  Professor  Hale  of  Chicago,  that  the  calcium 
vapours  observed  hitherto  at  the  outer  part  of  the  limb  and  above 
the  spots  were  easily  revealed  by  photography  over  the  whole  disc, 
and  chiefly  over  the  faculae ;  for  the  dark  lines  H  and  K,  in  the 
violet  end  of  the  spectrum,  which  are  by  far  the  broadest  of  the 
known  spectrum  lines,  have  besides,  compared  wuth  all  the  other 
lines,  the  special  property  of  showing  in  their  centre  bright  lines 
which  are  even  doubly  reversed.  I  at  once  pointed  out  the 
necessity  of  having  two  distinct  registering  spectrographs  : — ist.  A 
spectrograph  for  the  bright  light  shapes,  made  on  the  following 
principle :  to  insulate  the  bright  solar  light  by  a  second  narrow 
slit,  then  to  set  the  solar  image  in  a  continuous  motion,  absolute 
or  relative,  before  the  slit  of  the  collimator,  and  the  plate  in  a 
proportional  motion  before  the  second  slit.  This  principle  had 
been  enunciated  previously,  for  photographing  prominences,  and 
even  applied  in  Germany,  but  unsuccessfully,  owing  to  the  feeble 
sensibility  of  the  plates  to  the  red  ray.  2nd.  A  spectrograph  for 
the  determination  of  motion  in  the  line  of  sight  or  the  comparison 
of  successive  sections  of  the  Sun;  the  second  slit  is  wide  so  that 
it  may  hold,  besides  the  bright  line,  a  part  of  the  continuous 
spectrum  ;  moreover  the  motion  is  discontinuous,  and  successive 
stops  and  displacements  are  contrived,  so  as  to  cause  the  juxtapo- 
sition of  spectra  of  successive  sections. 

The  first  pictures  of  the  shapes  taken  in  this  way  have  been 
shown  to  you  by  Professor  liale,  who  constructed  the  corre- 
sponding apparatus  before  I  did.  However,  the  photographs  I  am 
now  showing,  in  my  turu,  have  a  new  interest ;  for  the  apparatus  I 
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used  answers  the  conditions  which  are  necessary  if  we  are  to  have 
neaty  exact,  and  complete  images,  and  which  up  to  now  had  been 
neglected.  In  order  to  get  with  the  spectrograph  an  image  as 
neat  as  the  solar  image  projected  on  the  slit  of  the  collimator, 
it  is  necessary  to  have  the  second  slit  as  wide  as  the  first  (or  more 
exactly  in  the  ratio  of  the  focal  lengths  of  the  spectroCTaph 
and  the  collimator).  Moreover,  the  second  slit  must  hold  the 
whole  line  of  the  flame  and  no  other  light.  Now  this  light  studied 
with  the  ordinary  spectrograph  widens  as  the  dispersion  increases. 
Therefore  it  is  necessary  to  have,  ^dth  a  very  narrow  slit,  a 
dispersion  as  feeble  as  possible.  Mr.  Hale,  however,  uses  the 
greatest  dispersion  of  his  great  spectrograph,  that  is  to  say,  the 
spectrum  of  the  fourth  order,  which  gives  the  bright  line  wide,  and 
even  double,  with  a  small,  neat,  central  black  line.  Under  those 
conditions,  either  the  whole  line  is  insulated  by  the  second  slit, 
necessarily  wide,  and  the  neatness  is  imperilled,  or  a  part  only  of 
the  line  is  insulated,  and  then  the  vapours  are  no  longer  given 
with  their  exact  intensities ;  they  may  completely  escape  registra- 
tion when  there  is  in  the  centre  of  the  bright  line  the  black  line, 
which  is  longer  oa  er  the  small  faculae  and  near  the  limb.  This  is 
why  the  fainter  vapours,  and  especially  the  vapours  near  the  limb  and 
the  poles,  are  not  well  shown  on  Prof.  Hale's  photograph.  Besides, 
with  the  prominences  the  lines  are  thin,  even  with  this  powerfid 
apparatus ;  but  >a  hen  the  prominences  are  in  rapid  motion  the  lines 
are  strongly  displaced  ana  go  out  of  the  slit ;  a  small  dispersion  is 
therefore,  from  all  points  of  view,  necessary.  Finally,  the  two  slits 
must  be  fixed  to  the  spectroscope,  and  not  movable,  as  in  Mr.  Hale's 
apparatus,  in  order  to  avoid  the  supplementary  widening  of  the 
second  slit,  which  is  the  consequence  of  it. 

The  spectrograph  adopted  is  composed  of  a  fifty  centimetre 
collimator,  one  single  prism  of  60°  in  light  flint,  and  a  three-foot 
telescope;  it  moves  wholly  before  a  fixed  image  of  the  Sun 
supplied  by  a  Foucault  siderostat  and  a  five-inch  objective.  It  is 
moved  by  a  clepsydra,  which  communicates  a  proportional  motion 
to  the  plate  by  a  simple  svstem  of  levers.  The  great  length  of  the 
telescope  ensures  the  widening  of  the  image  without  loss  of  light 
and  renders  easier  the  adjustment  of  the  second  slit. 

With  this  small  dispersion,  which  is  an  essential  condition,  the 
vapours  appear  equally  well  over  the  whole  disc,  the  feeblest  as 
well  as  the  strongest,  and  in  the  same  way  also  the  strong  and 
medium  protuberances. 

The  spectrographs  for  the  8ucces8".ve  sections  show  the  s|>eeds  of 
the  vapours  by  the  displacements  of  the  lines ;  on  the  contrary,  a 
great  dispersion  is  then  necessary.  I  use  the  fourth  spectrum  of 
a  Eowland's  grating,  with  i"*3o  focal  length  lenses.  The  bright 
lines  appear  nearly  double,  and  the  small  central  black  line  gives 
indications  on  the  upper  parts  of  the  vapours  which  with  the 
spectrograph  for  the  shapes  cannot  be  distinguished  from  the 
upper  parts.    Moreover  by  the  variations  of  brightness  of  the  con- 
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tinuous  spectrum  they  indicate  the  spots  and  faculsB,  and  their 
connection  Mrith  the  vapours.  In  fine  they  give  the  exact  limb  of 
the  Hun  marked  by  the  sudden  stop  of  the  continuous  spectrum, 
and  consequently  the  thickness  of  the  chromosphere,  which  are 
not  reTealed  by  the  spectrographs  for  the  forms. 

Such  are  the  two  principal  apparatus,  which  roust  work  in  a 
continuous  way,  like  the  apparatus  of  terrestrial  meteorology. 
The  spectrographs  for  the  speeds,  with  their  very  wide  second  slit, 
depend  less  on  the  variations  of  temperature  than  the  spectrographs 
for  tho  shapes,  and  adapt  themselves  better  to  a  continuous  re- 
gistering. 

The  study  of  these  vapours  then  is  complete.  But  what  is  their 
exact  situation  in  the  8un?  On  this  latter  point  Mr.  Hale  and  I 
have  from  the  beginning  formed  very  different  opinions.  Ac- 
cording to  Mr.  Hale  the  images  of  the  vapours  are  identical  with 
the  images  of  the  faculas  given  by  the  ordinary  telescope  without  tho 
spectroscope;  the  vapours  are  in  the  photosphere  and  the  faculae, 
and  he  proposes  even  to  estimate  the  heights  of  the  facultc  by  the 
brightness  of  the  vapours.  According  to  me  the  images  of  the 
vapours  and  faculse  are  not  identical,  but  present  only  a  general 
concordance  of  shapes.  The  vapours  are  not  in  the  photosphere, 
bat  above  the  chromosphere,  and  their  image  is  that  of  the  whole 
chromosphere  interior  and  exterior  to  the  disc,  such  as  it  would 
be  seen  if  the  photosphere  was  taken  off.  In  support  of  my  theory 
I  give  decisive  proofs. 

To  compare  the  two  images  Mr.  Hale  gets  them  with  two 
different  apparatus — his  spectrograph  for  the  shapes  and  an 
ordinary  pliotographic  telescope,  and  the  comparison  of  the  two 
images  shows  at  first  sight  a  striking  similitute.  As  for  me,  I  use 
only  one  apparatus,  which  is  an  ordinary  simple  spectroscope  or  a 
spectrograph  by  sections,  which  give  all  the  elements  of  the  com- 
parison in  a  manner  much  more  precise  and  sure  though  longer. 
Indeed  the  apparatus  gives  on  the  same  plate,  with  the  same  ex- 
posure and  in  juxtaposition,  the  line  of  the  vapour  and  the 
strengthening  of  the  continuous  spectrum  that  reveals  the  facula?. 
Now  the  strengthening  of  the  line  which  characterizes  the  vapour 
has  generally  a  greater  length  than  the  strengthening  of  the  light 
given  by  the  faculse ;  sometimes  also  a  vapour  is  observed  without 
corresponding  faculaD,  and  conversely.  Then  the  two  images  are 
not  identical.  ^Moreover,  the  spectrographs  by  sections  ghow  iu 
the  line  small  displacements  that  do  not  exist  in  the  neighbouring 
black  lines,  so  that  there  is  not  perfect  concordance  in  the  motions 
between  the  vapours  and  the  facula). 

Besides,  when  one  uses  with  sufficient  precautions  the  ordinary 
spectroscope  or  the  spectrographs  by  sections,  the  double  bright  line 
does  not  only  appear  on  large  regions,  as  Mr.  Hale  admits,  but  also 
on  the  whole  disc.  Father  8idgreaves  has  already  called  the  atten- 
tion to  this  point  in  1892.  These  same  spectrographs,  that  each 
give  the  edge  of  the  photosphere,  enable  us  to  compare  the  flames 
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exterior  and  interior  to  the  limb.  When  a  facula  is  on  t-he  limb  the 
chromosphere  is  shown  brighter  and  higher  by  the  calcium  line  as 
well  as  by  the  hydrogen  line ;  this  part  of  the  chromosphere  carried 
upon  the  disc  by  rotation  will  show  a  region  above  the  facul» 
brighter  than  the  neighbouring  part.  Besides,  along  the  whole  of 
the  limb  the  bright  double  Hoe  of  the  interior  is  prolonged  to 
the  exterior  by  a  line  also  double,  which  has  an  equal  or  greater 
intensity.  These  vapours,  therefore,  must  not  be  considered  to 
be  in  the  photosphere,  but  they  represent  the  chromosphere,  which 
may  now  be  studied  not  only  in  the  annulus  exterior  to  the  disc, 
but  over  the  whole  sphere  turued  towards  the  Earth.  Beyond  the 
limb  the  characteristic  features  are  the  elevated  parts  ;  on  the  disc 
they  are  the  brightest  parts.  Such  are  the  first  results  of  the 
studies  made  with  the  two  spectrographs. 

Moreover,  the  spectrographs  for  the  shapes  have  enabled  us  to 
insulate  also  some  black  lines  of  the  spectrum,  and  to  get  the 
image  of  the  vapours  producing  black  lines  and  so  of  the  re- 
versing layer.  The  spectrographs  for  velocities  have  also  given 
curious  results  on  the  general  motions  of  the  vapour  in  the  chro- 
mosphere ;  but  this  latter  point  will  be  treated  of  on  some  future 
occasion. 

Mr.  Maunder.  I  was  wondering  a  few  days  ago — perhaps  it  is 
rather  a  fanciful  idea — in  what  state  our  knowledge  of  solar 
physics  would  be  if  it  had  not  chanced  that  the  apparent  diameter 
of  the  Moon  was  just  sufficient  to  occult  that  of  the  Sun,  and  I 
thought  that  we  should  only  be  just  now  beginning  to  learn  about 
the  solar  chromosphere  and  the  prominences,  and  that  we  should  be 
owing  to  Prof.  Hale  and  M.  Deslandres  our  knowledge  of  the  enve- 
lopes of  the  Sun.  I  think  that  idea  will  give  some  criterion  of 
the  immense  value  of  the  work  that  Prof.  Hale  and  M.  Deslandres 
are  carrying  on.  Yet  even  that  would  not  be  an  adequate  idea, 
because  the  spectrograph  which  they  have  invented  goes  further 
than  to  show  us  simply  the  hydrogen  lines  of  the  solar  chromosphere. 
The  spectrograph  with  two  slits  enables  M.  Deslandres  not  only 
to  photograph  the  calcium  envelope  of  the  Sun,  but  to  select 
which  envelope  he  will.  By  choosing,  as  in  these  photographs 
which  M.  Deslandres  has  shown,  the  bright  calcium  lines  we  get 
practically  a  photograph  of  the  chromosphere  or  lower  part  of  the 
chromosphere.  By  choosing  one  of  the  relatively  dark  lines  of 
the  Sun  we  get  really  a  photograph  of  a  portion  of  the  reversing 
layer.  One  of  these  photographs  of  the  solar  surface  just  shown 
was  taken  by  M.  Deslandres  on  April  loth  of  the  present  year, 
and  we  have  a  photograph  taken  at  Grreenwieh  on  the  same  date. 
You  will  see  a  few  spots  in  the  middle  of  the  bright  markings, 
where  the  Greenwich  photograph  shows  a  fine  train  of  spots 
100,000  miles  long,  so  that  this  bright  calcium  cloud  was  trans- 
parent both  to  the  eye  and  to  the  ordinary  photographic  plate. 
That  fully  bears  out  what  M.  Deslandres  tells  us,  that  these 
fziculous-looking  markings  on  his  pictures  are  not  the  true  faculso 
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we  see  upon  ordinary  oocasions.  On  the  Greenwich  photograpli 
u'e  can  see  the  spots,  but  on  M.  Deslandres'  photograph  we  see 
the  cloud  of  calcium  vapour  above  them.  Then  we  have  another 
group  of  spots  which  are  also  seen  on  the  Greenwich  photograph, 
bat  thej  are  very  much  smaller  on  this  photograph  than  on  the 
Greenwich  picture ;  that  is  to  say,  these  calcium  vapours  have 
hidden  the  greater  part  of  it  on  M.  Deslandres*  photograph.  In 
these  places  [reference  to  photograph]  the  calcium  vapour  covers  a 
very  much  larger  area  than  is  shown  by  the  faculse  on  the  ordinary 
disc  On  the  other  hand,  near  the  opposite  limb  we  have  a  bright 
calcium  cloud,  which  corresponds  very  exactly,  both  in  shape  and 
size,  to  a  group  of  faculsB  on  the  Greenwich  photograph. 

FcUher  Sidijreaves,  First  of  all  it  seems  to  me  that  these  photo- 
graphs which  M.  Deslandres  has  shown  us  are  very  remarkable 
indeed  for  their  excellent  definition,  especially  of  that  of  the  pro- 
minences. The  details  of  those  prominences  are  shown  with  a 
distinctness  which  is  exceedingly  surprising.  The  remarks  we 
have  just  heard  make  the  whole  subject  exceedingly  interesting, 
and  it  is  rather  a  comfort  to  me  because  it  shows  it  is  worth  while 
continuing,  not  only  the  work  of  solar  photography  which  is  done 
at  Greenwich,  but  also  our  hand-drawing  of  the  faculse.  There 
may  be  a  difference  between  the  photographs  and  the  drawings. 

The  President,  As  there  are  no  other  Fellows  desiring  to  make 
any  remarks,  I  have  to  ask  you  to  pass  a  vote  of  thanks  to  M. 
Deslandres  for  the  interesting  explanation  he  has  given  us  of  his 
admirable  method  for  photographing  the  chromosphere.  I  think 
the  most  remarkable  thing  is  the  erratic  movement  of  the  promi- 
nences, moving  at  the  rate  of  100,000  miles  a  minute.  Whatever 
may  be  the  cause  of  this,  I  think  that  we  need  not  come  to  the 
definite  conclusion  that  this  is  absolutely  matter  which  is  moving 
all  this  surprising  velocity,  but  that  the  appearance  may  proceed 
from  other  causes.  It  is  exceedingly  interesting  from  that  point 
of  view.  "We  have  learned  our  lesson  from  text-books  where 
we  are  told  that  such  and  such  is  the  case  regarding  the  promi- 
nences and  the  Sun's  surface.  It  remains  to  be  shown  whether 
the  text-books  are  right  or  whether  new  text-books  must  be  written 
for  the  rising  generation. 

The  following  papers  were  announced  and  partly  read : — 

C.  Michie  Smith.  "The  Annular  Eclipse  of  the  Sun,  1894, 
Aprd  6." 

a  Michie  Smith.    **  The  Solar  Eclipse  of  1894,  Sept.  29." 

Capt.  H.  a.  ThomoM.  "Total  Eclipse  of  the  Sun  on  1894, 
Sept.  29." 

J.  Tebhutt.  "  Besult  of  Micrometer-comparisons  of  Uranus  and 
a  Librae,  1894,  October  5." 

J.  Tebbutt.  "  Observation  of  a  Daylight  Occultation  of  Antares 
1894,  October  31," 
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W.  T.  Lynn.    '*  On  the  Proper  Motions  of  Three  Stars  in  the 
Constellation  Ophiucbus." 
A.  F.  Lindemann.    "  Observations  of  the  Transit  of  Mercury  on. 

1894,  Nov.  TO." 

Rev,  S,  J,  Johnson,     Ditto. 

LieuU  Basil  l^ayhr.     Ditto. 

Z.  A,  Eddie,     Ditto. 

Col,  A.  Burton- Broivn.  "Notes  on  Suitable  Stations  in  Norway 
for  viewing  the  Total  Solar  Eclipse  of  1896,  August  8.'* 

If.  P.  Hollis,  •*  A  Comparison  of  some  Places  of  Stars  observed 
at  the  Sydney  Observatory  with  the  places  of  the  same  Stars  as 
given  in  the  Cape  Catalogue,  1880." 

E.  J,  Stone.  "  A  He-determination  of  the  Epoch  Correction  and 
Mean  Motions  for  Hansen's  Lunar  Tables  from  Meridian  Observa- 
tions of  the  Moon,  1 750-1892." 

E.  J.  Stone.  *'  Note  on  Professor  Newcomb's  Note  in  the 
•  Monthly  Notices  *  for  November  1894.*' 

W.  H.  M.  Christie  and  F.  W.  Dyson.  "  Account  of  the  Measure- 
ment and  Comparison  of  Four  Astrographic  Plates  made  at  the 
Eoyal  Observatory,  Greenwich." 

liev.  F.  Ilowlett.  *'  Eemarks  on  Three  Volumes  of  Sun-spot 
Drawings  presented  to  the  Society." 

Dr.  A.  A.  Ramhaut.  "  On  the  Effect  of  Atmospheric  Dispersion 
on  the  Position  of  a  Star." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

George  Cox  Bompas,  121  Westbourne  Terrace,  Hyde  Park,  W. ; 
Bryan  Coolcson,  Magdalen  College,  Oxford ;  and  Li-eut.  Basil  Taylor^ 
E.N.,  H.M.S.  '  Blake,'  North  American  Station. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

Edwin  Barey  Ruthven  Villa,  Hainault  Boad,  Leytonstone  (pro- 
posed by  James  Grlaisher). 

Vince^it  Joseph  Bouton^  B.Sc.  9  Lansdowne  Terrace,  Hampton 
Wick  (proposed  by  Arthur  Cottam). 

Uenri  Deslandres,  D.  es  Sc,  Astronome-adjoint  k  FObservatoire 
de  Paris  (proposed  by  Capt.  W.  de  W.  Abney). 

Comte  A,  de  la  Baume  Pluvinel^  7  Bue  de  la  Baume,  Paris  (pro- 
posed by  Capt.  W.  de  W.  Abney). 

George  Barley  Lardner^  Commissary-General,  6  Prince's  Boad, 
Wimbledon  (proposed  by  B.  A.  Gregory). 

C.  W.  D.  PerrinSi  Davenham  Bank,  Malvern  (proposed  by  the 
Bev.  F.  J.  Eld). 

Charles  A.  Post,  21  Washington  Square,  New  York,  U.S.A. 
(proposed  by  Harold  Jacoby). 

Charles  Roberts,  6  Bramerton  Street,  King's  Boad,  Chelsea,  S.W. 
proposed  by  Adam  Hilger). 
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BRITISH  ASTKONOMICAL  ASSOCIATION. 

The  second  meeting  of  the  current  session  of  the  British  Astrono- 
mical Association  was  held  at  University  College,  Gower  Street,  on 
Wednesday  28th  of  November,  Mr.  E.  Walter  Maunder,  President 
of  the  Association,  in  the  Chair. 

The  election  of  3 1  new  members  by  the  Council  was  confirmed 
by  the  Meeting,  and  the  names  of  16  candidates  for  Membership 
were  read  and  suspended.  The  election  of  21  new  members  ty 
the  newly-formed  West  of  Scotland  Branch  was  also  announced. 
The  President  also  stated  that  the  Council  had  issued  a  warmnt 
for  the  formation  of  a  Branch  of  the  Association  in  New  South 
Wales. 

Mr.  Peirie  read  a  paper  by  Mr.  Leo  Brenner  on  **  Moderate  or 
Giant  Telescopes ;  Eef ractors  or  Reflectors  ?  "  The  writer  main- 
tained that  while  giant  telescopes  were  necessary  for  difficult 
double  stars,  faint  objects,  celestial  photography,  and  comets,  none 
of  the  great  telescopes  had  showed  so  much  detail  on  Mars  as 
Schiaparelli's  8-in.  and  i8-in.  refractors,  and  he  contended  that 
planets  and  the  Moon  were  best  observed  with  refractors  of  7  to  10 
inches,  and  he  further  argued  for  the  superiority  of  refractors 
over  reflectors. 

Mr.  E,  Holmes  thought  that  Herr  Leo  Brenner's  paper  must  be 
taken  in  connection  with  a  number  of  letters  he  had  recently 
written  about  the  performance  of  his  new  7-in.  object-glass.  Of 
course,  seeing  faint  stars  and  faint  detail  was  as  much  a  matter  of 
clear  atmosphere  and  sensitive  retina  as  of  size  of  telescope. 
After  criticizing  the  common  expression  "  the  light-gathering 
power  of  a  telescope,"  Mr.  Uolmes  urged  that  in  the  separation  of 
close  double  stars  nothing  could  compensate  for  small  aperture, 
and  it  was  surprising  that  eminent  men  should  so  often  forget  in 
their  own  case  the  theories  they  propounded  for  the  guidance  of 
the  less  instructed.  There  was  nothing  more  certain  than  the 
relationship  which  existed  between  the  disc  which  represented 
any  luminous  point  on  their  retina,  or  any  focal  image,  and  the 
aperture  it  was  seen  with.  Unless  the  aperture  was  sufficient  to 
separate  the  two  discs  of  a  double  star  in  the  focal  image,  it  was 
impossible  for  them  to  be  divided  by  that  aperture  at  all.  Out  of 
the  rather  mixed  lot  of  double  stars  in  Herr  Brenner's  list,  there 
were  some  pairs  that  could  not  possibly  be  divided  by  a  7-inch 
object-glass. 

Mr.  G,  M.  Seabroke  remarked  that  he  had  used  both  a  refractor 
and  reflector,  and  considered  that  each  had  its  special  advantages 
for  certain  kinds  of  work,  but  that  the  reflector,  equatorially 
mounted,  of  necessity  the  cheaper  instrument,  was  the  best  for 
amateurs,  as  coming  within  their  flnancial  means. 

Tfie  President  considered  that  Herr  Brenner  was  to  be  con- 
gratulated on  being  so  extremely  satisfied  with  his  instrument ; 
but  his  experience  was  that  for  every  kind  of  observation— 
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planetary  as  well  as  any  other — the  quality  of  the  instruments 
being  assumed  equal — the  comfort  of  using  a  larger  telescope  ^*as 
very  great  indeed. 

Mr.  A,  C,  D,  Crommelin  read  a  paper  on  "  The  Kecnrrenoe  of 
Eclipses,"  explaining  the  three  cycles  of  recurrence— the  4-vear 
cycle,  the  very  close  18-year  cycle  (the  ancient  "Saros"  of 
Chaldean  astronomers),  and  the  long  cycles  of  1154  and  1805 
years  recently  investigated  by  M.  Oppert.  Mr.  Crommelin  also 
exhibited  a  map  of  the  north  of  Norway,  copied  from  "  Cammer- 
meyer's  Keisekarte  "  of  North  Norway,  and  called  attention  to  the 
advantages  of  Vardo  as  a  station  for  observing  the  Total  Solar 
Eclipse  of  August  1896. 

A  number  of  photographs  of  the  Corona  taken  by  the  English 
Eclipse  Expedition  of  1893  were  thrown  on  the  screen,  and  also 
photographs  of  the  last  transit  of  Mercury  in  189 1,  and  the  transit 
of  Venus  in  1874. 

Mr.  Overttall  explained  a  new  and  simple  appliance  invented  by 
Major  T.  A.  Skelton  for  obtaining  sidereal  time  without  a  sidereal 
clock.  Mr.  Hardy  exhibited  a  model  of  a  portion  of  the  Moon, 
and  also  a  small  camera  for  taking  ^*  snap-shots  '*  at  the  Sun  and 
Moon.  Mr.  Sidney  Hodges  exhibited  a  beautiful  oil-painting 
of  the  Moon,  and  a  slide  of  one  of  the  Lick  photographs  of  the 
Moon  in  similar  phase  was  thrown  on  the  screen  for  comparison. 

The  Meeting  then  adjourned. 


EOYAL  METEOROLOGICAL  SOCIETY. 

The  monthly  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  December  19,  at  the  Institution  of  Civil  Engineers, 
Great  George  Street,  Westminster,  Mr.  R.  Inwards,  F.R.A.S., 
President,  in  the  Chair. 

Twenty-six  gentlemen  were  elected  Fellows  of  the  Society. 

Mr.  H.  Southall,  E.R.Met.Soc,  read  a  paper  on  "Floods  in 
the  West  Midlands,''  in  which  he  gave  an  interesting  account  of 
the  great  floods  which  have  occurred  in  the  rivers  Severn,  Wye, 
Usk,  and  Avon.  He  has  collected  a  valuable  record  of  the  floods 
on  the  Wye  at  Ross,  which  he  arranges  in  three  classes,  via. : — 
(i)  primary,  or  highest  of  all,  those  of  14  ft.  6  in.  and  above; 
(2)  secondary,  those  with  a  height  of  12  to  14^  ft.;  (3)  tertiary, 
those  with  a  height  of  10  to  12  ft.  The  dates  of  the  floods  above 
14  ft.  6  in.  are  as  follows: — 1770,  November  16th  and  i8th; 
1795,  February  nth  and  •12th;  1809,  January  27th:  1824, 
November  24th  ;  1831,  February  loth  ;  1852,  February  8th  and 
November  1 2th.  The  height  of  the  recent  flood  on  November  1 5th, 
1894,  was  14  ft.  3  in.,  which  was  higher  than  any  flood  since 
November  1852 .  The  flood  on  the  Avon  at  Bath  on  November 
15th,  1894,  is  believed  to  have  been  the  highest  on  records 
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Mr.  B.  H.  Scotfc,  FJft.S.,  gave  an  account  of  the  proceedings  of 
the  International  Meteorological  Committee  at  Upsala  in  August 
last,  with  special  reference  to  the  recommendations  then  adopted 
as  to  the  classification  of  clouds  and  the  issue  of  a  cloud  atlas. 

A  paper  by  Mr.  S.  C.  Knott  was  also  read,  giving  the  results  of 
meteorological  observations  made  at  Mojanga,  Madagascar,  during 
the  jears  1892  to  1894. 


OBITUARY. 

Father  Denza. — ^Francesco  Denza,  bom  in  Naples  on  June  7, 
1834,  of  respectable  middle-class  parents,  there  entered  in  early 
youth  an  Order  of  Reformed  Franciscans,  which  he  afterwards 
exchanged  for  the  Barnabite  Order.  At  the  College  of  Macerata 
he  attained  sucl^  proficiency  in  mathemaiics  as  to  be  able  to  take 
the  master's  place  in  teaching  the  class.  In  Borne  he  combined 
his  fovourite  studies  with  his  theological  course,  and  became  the 
pupil  of  Father  Secchi  in  astronomy  and  meteorology.  At  the 
College  of  Moncalieri  he  founded  the  Meteorological  Observatory, 
and  by  the  publication  of  a  monthly  bulletin  gave  an  impulse  to 
the  study  of  that  science  in  Italy.  He  first  determined  the 
magnetic  elements  in  many  of  the  Italian  ports,  as  well  as  on  the 
coasts  of  Dalmatia  and  Africa,  and  was  the  inventor  of  several 
useful  meteorological  instruments.  By  his  observations  of  falling 
stars  and  the  attention  he  drew  to  the  subject,  he  co-operated  iu 
providing  the  materials  from  which  Professor  Schiaparelli  deduced 
bis  celebrated  theory  of  those  bodies.  Charged  by  the  Pope  with 
the  restoration  of  the  ancient  Vatican  Observatory  in  the  Gre- 
gorian Tower,  he  adapted  it  so  successfully  to  the  requirements  of 
modem  astronomy  that  he  was  able  to  take  part  in  the  inter- 
national work  of  charting  the  heavens.  The  decoration  of  the 
Legion  of  Honour  was  bestowed  on  him  in  recognition  of  his 
share  in  this  work»  to  which  the  last  four  years  of  his  life  were 
devoted.  He  wrote  many  papers  on  meteorology  and  physics,  as 
well  as  a  volume  entitled  *  The  Harmony  of  the  Heavens,'  which 
went  through  many  editions.  He  had  never  entirely  recQvered  a 
shock  of  apoplexy  which  attacked  him  in  Turin  some  years  ago, 
leaving  partial  paralysis  of  one  side  as  its  result ;  and  his  death  on 
December  13  was  caused  by  a  recurrence  of  the  same  malady, 
which  carried  him  off  in  a  few  hours.  £.  M.  C. 


Chakles  Fredesick  William  Pstebs,  the  (miy  son  of  the 
celebrated  astronomer,  C.  A.  F.  Peters,  was  bom  on  April  16, 1844, 
at  Foulkova,  passed  his  childhood  at  Koenigsberg  and  his  youth 
at  Altona.  Inspired  with  love  for  natural  science  and,  by  the 
example  of  his  father,  filled  with  enthusiasm  for  astronomy,  he 
devoted  his  life  to  this  science,  and  was  appointed  Astronomer  at 
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the  Observatory  of  Hamburg  in  1867,  of  Altona  in  1868,  and  of 
Kiel  in  1873.  In  April  1888  he  was  appointed  Director  of 
BesseFs  well-known  Koenigsberg  Observatory  and  at  the  same 
time  Professor  of  Astronomy  at  the  Koenigsberg  University. 

At  the  beginning  of  his  astronomical  career  Dr.  Peters  made, 
besides  the  regular  observations,  careful  calculations  of  the  orbit 
of  the  planet  Sylvia  and  of  several  comets.  He  edited  his  well- 
known  book  of  tables  for  reduction  of  observations  often  used  in 
German  observatories.  Later,  in  1886,  he  successfully  calculate 
the  orbit  of  the  double  star  61  Cygni,  whose  motion  hitherto  had 
been  thought  to  be  almost  rectilinear. 

Soon  Dr.  Peters  devoted  himself  to  geodetical  investigations. 
In  the  years  1869-71  he  made  valuable  pendulum  observations, 
aud  determined  the  length  of  the  seconds  pendulum  by  reversion 
apparatus  at  Altona,  Beriin,  and  Koenigsberg,  and  by  BesseVs 
pendulum  apparatus  at  Koenigsberg  and  at  G-ueldenstein  near 
Kiel.  He  participated  diligently  in  the  det-erminatton  of  different  e 
of  longitude  between  Altona  and  Kiel,  and  wrote  a  history  and 
criticism  of  standard  Toises. 

Then  he  applied  himself  to  the  study  of  chronometers,  and 
determined  the  influence  of  magnetism  and  of  humidity  of.  the  air 
on  the  daily  rate  of  chronometers.  During  the  period  1883-88 
be  superintended  the  naval  chronometer  observatory  at  Kiel. 

New  editions  of  Sawitsch's  book  on  *  Practical  Astronomy '  and 
of  Mueller-Pouillefs  'Cosmical  Physics'  have  been  almost  re- 
tiTitten  and  published  by  Prof.  Peters.  Moreover,  he  has  written 
numerous  papers  on  popular  astronomy. 

He  died  1894  December  2,  at  Koenigsberg,  from  the  effect  of  a 
heavy  nephritic  malady.  His  amiable  character,  his  sincere  and 
honest  disposition  acquired  for  him  many  true  friends  among  his 
colleagues,  who  all,  with  his  wife  and  his  children,  sincerely  regret 
his  early  death.  J.  F. 

A.  CowpEB  Eantaed. — Whilst  the  Eoyal  Astronomical  Society 
was  holding  its  M*eeting  on  Friday,  December  14,  there  passed 
away  one  of  its  Fellows,  who,  from  his  devotion  to  science  and  the 
attractiveness  of  his  character,  leaves  a  gap  that  will  not  readily 
be  filled. 

Arthur  Cowper  Banyard  was  bom  in  1845,  and  was  a  pupil  of 
Professor  De  Morgan.  He  was  educated  at  Cambridge,  where  he 
graduated  in  1868;  and  in  1871  he  was  called  to  the  Bar  at 
Lincoln's  Inn.  But  though  thus  taking  up  the  Law  as  his  pro- 
fession, he  had  a  strong  attachment  to  mathematics  and  astronomy, 
and  when  only  18  years  of  age  had  been  elected  a  Fellow  of  the 
Koyal  Astronomical  Society.  A  few  months  lat«r  he  entered  into 
co-operation  with  George  De  Morgan  in  the  starting  of  the  London 
Mathematical  Society,  of  which  he  became  one  of  the  Honorary 
Secretaries. 

In  the  Boyal  Astronomical  Society  he  was  soon  placed  on  the 


Jan.  1895.]  Obituary.  49 

Council,  oF  which  he  was  a  Member,  with  the  interruption  of  only 
4  years,  from  1872  to  the  time  of  his  death.  From  1874  to  1880 
he  also  served  as  Hon.  Secretary,  an  office  for  which  his  cheerful 
industry  and  unfailing  courtesy  especially  fitted  him. 

Of  his  astronomical  work,  mention  siiould  be  first  made  of  his 
prepdration,  whilst  Secretary  of  the  Boyal  Astronomical  Society, 
of  Volume  XLI.  of  the  '  Memoirs.'  The  work,  the  collation  and 
arrangement  of  the  observations  of  total  Solar  Eclipses  up  to  and 
including  that  of  April  6,  1875,  was  one  in  which  he  took  the 
greatest  interest,  and  he  carried  it  out  with  a  skill,  a  thoroughness, 
and  a  conscientious  industry  beyond  all  praise. 

Solar  physics  had  always  appealed  strongly  to  him,  and  he 
undertook  three  expeditions  at  his  own  expense  to  observe  various 
ecUpses,  viz.  those  of  December  1870,  July  1878,  and  April  1882. 
He  studied  the  forms  of  the  coronal  details  with  much  interest, 
and  argued  strongly  that  they  bore  witness  to  ejections  from  the 
Sun  into  a  resisting  medium — not,  however,  into  a  medium  con- 
stituting a  statical  atmosphere,  the  upper  layers  compressing  the 
lower.  He  contended  that  not  even  the  prominences  and  chromo- 
sphere formed  a  solar  atmosphere  in  such  a  sense. 

The  recent  researches  of  Hale  and  Deslandres  rendered  him 
anxious  to  help  in  the  exploration  of  the  new  fields  they  had  opened, 
and  he  had  a  spectroheliograph  constructed  for  himself,  which 
he  lent  to  Prof.  Hale  for  his  Etna  expedition.  He  was  looking 
forward  to  vears  of  hard  and  successful  work  with  this  instru- 
ment ;  but  he  had  been  seized  by  the  malady  which  proved  fatal 
before  it  reached  England,  and  the  cases  had  not  been  even  opened 
at  the  time  of  his  death. 

Next  to  solar  physics,  the  vast  questions  relating  to  the  struc- 
ture of  the  stellar  universe  had  perhaps  the  greatest  attraction  for 
him ;  and  in  the  pages  of  '  Old  and  New  Astronomy '  and  of 
*  Knowledge '  he  showed  how  clearly  and  carefully  he  had  thought 
on  the  intricate  problems  the  subject  offers. 

His  undertaking  the  completion  of  the  *  Old  and  New  Astro- 
nomy *  was  very  typical  of  the  generous  spirit  which  formed  so 
marked  a  feature  of  his  character.  Practically  it  meant  the 
deTotion  of  years  of  hard  work  simply  to  sustain  another's  repu- 
tation. But  this  was  no  sacrifice  to  one  who  always  welcomed  so 
ungrudgingly  the  success  and  achievements  of  others. 

As  editor  of  *  Knowledge '  he  struck  out  a  line  for  himself,  and 
by  the  publication  of  copies  of  the  best  astronomical  photographs 
within  his  reach  rendered  a  most  important  service  to  lovers  of 
astronomy  and  to  the  scienca  itself. 

In  the  department  of  photography  he  had  long  been  a  careful 
eiperimentaHst,  having  worked  with  the  Earl  of  Crawford  (then 
Lord  Lindeav)  in  1872  in  the  study  of  photographic  irradiation, 
and  later,  alone,  on  the  relation  between  length  of  exposure, 
brightness  of  light,  and  intensity  of  photographic  action. 

He  took  a  keen  interest  in  social  and.  poUtical  questions,  and 
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daring  the  last  three  years  of  his  life  was  a  most  active  member  of 
the  London  County  CounciL  There  is,  indeed,  reason  to  fear  that 
his  unswerving  fidelity  to  the  duties  of  his  position,  and  the  un- 
sparing devotion  with  which  he  carried  through  all  that  he  had  to 
do,  contributed  not  a  little  to  his  premature  death. 

His  last  illness,  though  in  many  ways  a  particularly  distressing 
one,  was  borne  by  him  with  much  patience  and  courage.  Few 
men  will  be  more  sincerely  regretted,  for  no  one  could  be  more 
kindly  and  generous  or  more  free  from  the  slightest  taint  of 
self -seeking.  E.  W.  M. 


On  selecting  Suitable  Nights  for  observing  Planetary  Spectra. 

In  the  '  Observatory '  for  November  Dr.  Huggins  has  quoted  a 
part  of  a  paragraph  from  my  paper  on  **  The  Spectrum  of  Mars  **: — 

'^  It  is  very  important,  as  Janssen  pointed  out  in  1867,  that  we 
eliminate  as  far  as  possible  the  effect  of  aqueous  vapour  iu  our 
own  atmosphere.  The  observers  do  not  seem  to  have  taken  this 
factor  into  account  (except  Janssen,  the  details  of  whose  obser- 
vations appear  to  be  unpublished).'' 

So  far  as  the  above  statement,  taken  by  itself,  is  concerned,  I 
agree  with  Dr.  Huggins  that  it  is  very  '^  hx  from  being  correct." 
But  the  passage  quoted  is  incomplete,  and  its  apparent  meaning 
bears  very  little  relation  to  what  I  really  said.  Dr.  Huggins  over- 
looked and  omitted  the  important  first  half  of  the  sentence,  but 
quoted  the  subordinate  second  half,  and  naturally  therefore  missed 
the  point.  If  we  place  the  omitted  half-sentence  at  the  beginning 
of  the  quoted  passage  the  meaning  will  become  clear.  In  enume- 
rating the  advantages  of  Mt.  Hamilton  for  making  such  observa- 
tions, I  mentioned : — 

♦*  (4)  The  very  dry  summer  air  prevailing  here.  The  average 
relative  humidity  is  very  low  at  Mount  Hfmiilton  for  the  montibis 
of  July  and  August.  In  many  years  it  is  less  than  35  per  cent. 
There  is  no  difficulty  in  selecting  nights  for  observing  the  spectrum 
of  Mars  when  our  relative  humidity  is  not  more  than  20.  This  is 
a  very  important  factor,  since  in  examining  Mars'  spectrum  for 
evidences  oi  aqueous  vapour  it  is  very  important,  as  Janssen 
pointed  out  in  1867,  that  we  eliminate  as  far  as  possible  the  effect 
of  aqueous  vapour  in  our  own  atmosphere.  The  observers  do  not 
seem  to  have  taken  this  factor  into  account  (except  Janssen*, 
the  details  of  whose  observations  appear  to  be  unpublished).  By 
examining  the  contemporary  weather  data,  I  find  that  some  of  the 
observations  were  made  when  the  relative  humidity  was  81,  85, 
and  even  90.    All  the  principal  published  observations  were  made 

*  To  &Yoid  misunderstanding,  I  explain  that  this  is  meant  in  the  sense  of 
■'  except  possibly  Janssen,"  since  we  have  not  the  details  of  his  observations  and 
they  appear  to  bQ  unpublished. 
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where  tbe  average  relative  bomidity  at  those  seasons  of  the  year  i»^ 
something  like  80." 

It  will  be  seen  that  the  sabject  of  that  paragraph  is  relative 
humidity.  It  will  also  be  seen  that  the  half-sentence  overlooked 
by  Dr.  HoggiDs — "  This  is  a  very  important  factor,  Ac." — refers 
to  the  factor  relative  humidity.  It  must  also  be  evident  that  the 
expression  quoted  by  him — "  The  observers  do  not  seem  to  have 
taken  this  factor  into  account" — refers  to  the  factor  relative 
humidity^  and  not  to  aqueous  vapour  in  general.  I  do  not  under- 
stand that  Dr.  Huggins  did  take  the  factor  relative  humidity  into 
account.  Its  importance  does  not  seem  to  be  generally  understood, 
and  I  shall  briefly  state  its  bearing  upon  the  problem. 

In  order  to  eliminate  the  -  effects  of  our  own  atmosphere  and 
whatever  it  may  contain,  it  is  sufficient,  theoretically,  to  observe 
the  spectra  of  Mars  and  the  Moon  when  these  bodies  have  equal 
altitudes ;  and  Dr.  Huggins  will  find  in  the  paragraph  next  fol- 
lowing the  one  from  which  he  •quoted  that  I  gave  the  observers 
full  credit  for  employing  that  method  when  I  wrote  "the  observers 
sought  to  eliminate  the  effect  of  our  atmosphere  and  its  aqueous 
vapour  by  observing  the  lunar  spectrum  when  the  Moon  was  at 
the  same  altitudes.'* 

Now  while  that  method  is  theoretically  sufficient,  practically  it 
is  not.  It  would  be  theoretically  sufficient  to  observe  the  Moon 
and  Mars  as  soon  as  they  appear  above  the  horizon ;  but  practically 
every  observer  would  wait,  or  ought  to  wait,  until  they  are  near 
their  maximum  altitude,  in  order  to  eliminate  as  far  as  possibh^ 
from  both  spectra  the  effects  of  our  own  atmosphere.  If,  for 
example,  the  altitudes  of  these  bodies  at  one  time  are  only  25°  and 
at  another  time  are  60^,  the  relative  thicknesses  of  atmosphere' 
passed  through  by  tbe  rays  of  light  are  about  as  2  to  i,  and  clear!} 
there  would  be  a  great  advantage  in  observing  at  the  altitude  60' , 
Similarly,  if  the  relative  humidity  of  our  atmosphere  at  one  time 
is  90  per  cent,  and  at  another  time  is  only  45,  clearly  the  latter 
time  should  be  preferred  for  observation  *. 

If  it  is  important  to  reduce  the  thickness  of  the  stratum  of  the 
atmosphere  by  observing  when  Mars  and  the  Moon  have  great 
altitudes  rather  than  low  ones,  it  is  equally  important  to  observe 
when  the  relative  humidity  of  the  atmosphere  is  low  rather  than 
when  it  is  high.  Janssen  deserves  great  credit  for  ascending 
Mount  Etna  to  make  observations  of  Mars'  spectrum.  Bj  so 
doing  he  eliminated  nearly  half  our  atmosphere  and  probably  much 
more  than  half  the  aqueous  vapour.  If  that  was  worth  doing,  we 
on  the  surface  ought  to  eliminate  the  aqueous  vapour  cufar  as 
jtossible  by  selecting  nights  for  the  observations  when  the  relative 
humidity  is  low.  W.  W.  Campbell. 

lit.  Hamilton,  1894,  Not.  19. 

[In  our  last  number  (1894  December,  p.  405)  Dr.  Huggins  baa 

*  Of  ooune  the  relatire  humidity  at  the  surface  of  the  Earth  is  probably  not  the 
flame  as  the  relative  humidity  at  higher  levels,  but  the  former  must  be  our  guide^ 
TOL.  XTIU.  F 
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already  stated  that  be  bad  overlooked  tbe  mention  bj  Professor 
Campbell  of  the  observations  of  the  Moon  by  the  early  observers. 
—Eds.] 


Selenographical  Notes. 

Bbssabion  and  Gratebs  north  of  Kbpler.— It  would  perhaps 
be  difficult  to  find  on  any  'portion  of  the  Moon's  visible  surface 
such  a  scarcity  of  prominent  detail  as  in  that  part  of  the  Mare 
Frocellarum  lying  between  the  meridians  passing  through  Kepler 
and  Marius,  and  included  by  the  parallels  of  5^  and  15^  of  north 
latitude.  On  the  whole  of  this  area,  of  30,000  square  miles  or 
more,  there  is  hardly  a  feature  to  break  the  monotony  of  the 
apparently  dead  level  grey  surface,  except  those  delicate  gradations 
and  inequalities  of  tone  which  all  the  ''  seas ''  present  to  a  greater 
or  less  degree,  and  the  extremities  of  some  of  the  inexpressibly 
subtle  gossamer-like  filaments  diverging  from  Copernicus  and 
Kepler.  Tbe  bright  little  ring-plain  Bessarion,  about  6  miles  in 
diameter,  with  its  smaller  but  still  brighter  companion  (E)  on  the 
north  of  it,  are  by  far  the  most  conspicuous  of  the  few  objects 
found  with  the  limits  just  specified ;  the  latter  being  classified  among 
the  most  brilliant  spots  on  the  Moon,  and  otherwise  remarkable  as 
standing  on  one  of  those  enigmatical  glistening  white  areas,  of  the 
actual  nature  of  which  we  are  ignorant,  though  we  may  hazard  the 
conjecture  that  they  represent  a  deposit  of  material  possessing 
highly  refiective  qualities  which  has  emanated  from  an  orifice  within 
the  crater-like  formations  they  surround.  That  associated  with 
Bessarion  E  can  be  traced  to  a  distance  of  10  or  12  miles  on  the 
north  of  it,  its  borders  being  less  diffused  and  more  definite  than  is 
very  often  tbe  case.  It  is  elliptical  in  shape,  but  the  crater  is  situ- 
ated much  nearer  the  southern  than  the  northern  end  of  the  ellipse, 
whose  major  axis  lies  in  a  meridional  direction.  Between  E  and 
Bessarion  there  is  a  space  unoccupied  by  any  ^ight^ioloured 
material;  in  fact,  whether  due  to  contrast  or  not,  this  space 
appears  to  be  manifestly  darker  than  the  surface  of  the  Mare  in 
the  neighbourhood.  Though  Bessarion  itself  is  not  classed  as  a 
light-surrounded  formation,  there  is  an  unmistakable  glimmer 
traceable  for  a  considerable  distance  on  the  south-east  of  it,  and 
a  distinct  light  area,  less  extensive,  on  the  same  side  of  it.  These 
appearances  may  be  observed  at  an  early  stage  of  sunrise,  as,  for 
example,  where  the  E.  long,  of  the  morning  terminator  ranges 
from  40°  to  45°.  The  delicate  central  peak  of  Bessarion  is  not 
visible  at  this  phase.  I  find  it  a  much  more  difficult  feature  than 
that  within  Thebit  I. 

On  the  Mare,  some  distance  north-east  of  Bessarion,  are  three 
craters,  A,  B,  C  in  Neison's  Map  XI.,  extending  nearly  in  a  line 
from  north-west  to  south-east.  They  are  nearly  equal  in  size,  all 
4>f  them  being  notably  larger,  but  far  less  brilliant,  than  Bessarion. 
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They  also  rise  to  some  altitude  above  the  grey  plain,  as  is  evident 
from  the  prominent  shadows  they  cast  when  the  morning  Son  has 
attained  a  considerable  height  above  their  sites.  B,  the  middle 
crater,  like  some  others  in  the  neighbourhood,  has  a  companion 
in  close  contiguity  on  the  east  of  it,  and  is  associated  with  a  low 
ridge  running  from  its  northern  wall  towards  the  north-east. 
From  C,  the  most  easterly  of  the  group,  extends  in  a  flat  curve, 
concave  towards  the  north,  a  row  of  what  appear  to  be  four  very 
small  circular  mounds,  all  of  which,  when  oDserved  under  a  rising 
Sun  at  7^  o"*  on  the  8th  inst.,  displayed  a  faint  shading  on  their 
eastern  flanks,  while  that  nearest  C  was  seen  to  be  a  craterlet  of  a 
minute  type.  I  can  only  identify  two  of  these  objects  with  any 
that  figure  in  Schmidt's  map,  and  Neison  only  shows  one  which 
can  be  regarded  as  belonging  to  this  curious  linear  group. 

North  of  these  objects,  in  N.  lat.  19°,  and  east  of  Bray  ley,  lies 
another  group  of  four  smaller  craters,  also  ranging  from  north-west 
to  south-east,  of  which  that  marked  d  by  Neison  is  the  most  pro- 
minent and  the  most  easterly,  and  is  the  only  one  he  shows.  North- 
west of  ef,  and  very  near  it,  there  is  a  small  cup-shaped  depression, 
with  a  rim  only  on  the  north  side  of  it,  which  does  not  appear  in 
any  of  the  maps.  It  was  about  half-filled  with  shadow  at  7^  30*^ 
on  December  8,  and  though  somewhat  obscure  was  as  easily  seen 
as  its  neighbours  of  about  the  same  size.  Between  it  and  Brayley 
is  a  pair  of  craterlets,  only  shown  by  Schmidt,  with  two  others  of 
a  smaller  type  south  of  them,  unrecorded.  The  bright  ring-plain 
Brayley  is  drawn  both  by  Schmidt  and  Neison  without  any  detail 
on  its  border,  but  I  have  more  than  once  suspected  the  existence 
of  a  small  circular  projection  on  the  west  wall,  which  was  seen  very 
distinctly  on  December  8. 

Beaumont  House,  Shakespeare  Boad,  T.  GwYN  Elges. 

Bedford,  1894,  Dec.  19. 


Mars. 

[Ooneluded  from  toI.  xvii.  p.  401.] 

Mb.  Lowell  says  there  has  been  much  scepticism  with  respect  to 
the  Martian  canals.  Doubtless  there  has;  but  has  not  this 
scepticism  been  induced,  in  great  part,  by  the  sensational  way  in 
which  they  have  been  introduced  to  the  astronomical  world  ? — the 
drawings  showing  the  canals  as  sharply  defined  lines,  and  the 
theories  put  forward  to  account  for  their  existence,  the  suggestion 
that  they  are  artificial,  for  example,  are  probably  responsible  for  much 
of  this.  But  we  think  that  the  time  has  come  when  this  scepticism, 
or  rather  scientific  doubt,  should  be  dispeUed,  and  the  markings,  we 
will  not  say  canals,  accepted  as  true  observed  facts.  It  is  not 
scientific  to  deny,  simply  because  we  have  not  seen,  the  observa- 
tions of   such   observers  as  Schiaparelli,   Williams,   Schaeberle, 

f2 
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FickeriDg,  and  Lowell,  who  bave  not  only  seen  these  markings, 
but  observing  at  different  times,  and  in  different  countries,  have- 
made  drawings  of  the  same  regions,  which  show  a  remarkable 
agreement. 

Leaving  for  the  moment  the  question  of  what  these  markings 
are,  whether  water-courses  or  other  topographical  detail,  let  us 
consider  the  objections  that  have  been  urged  against  their 
existence.  Eirst,  it  is  said,  they  have  been  seen  at  some  times 
and  not  at  others.  This  ought  not  to  be  held  a  very  strong^ 
argument  against  their  existence ;  as  it  is  admitted  that  they  are 
seen  only  in  the  largest  telescopes  and  under  the  most  favourable 
conditions,  a  slight  change  in  the  Martian  circumstances  might 
therefore  easily  render  them  invisible;  the  theory  that  the 
markings  represent  water-courses,  fuller  at  one  time  more  than  at 
another,  would  seem  to  afford  a  satisfactory  explanation  of  the 
varying  of  the  phenomena.  Secondly,  the  regularity  and  straight- 
ness  of  the  markings  have  been  used  as  a  disproof  of  their  existence ; 
on  the  other  hand,  as  we  see  above,  this  uniformity  has  led  some 
to  r^;ard  them  as  the  work  of  intelligent  beings.  On  this  head. 
Prof.  Schiaparelli,  without  absolutely  denying  that  he  thinks  they 
might  be  thus  artificial,  instances  the  many  regular  geometrical 
forms  which  appear  in  the  natural  world,  from  the  sphericity  of 
the  planets  to  the  symmetry  of  flowers,  and  argues  that  this 
regularity  of  the  Martian  canals  is  only  one  more  instance  of  the 
Geometry  of  Nature ;  to  which  it  might  be  answered  that,  the 
geometry  in  this  case  is  not  symmetrical  enough.  A  suggestion, 
well  worthy  of  consideration,  to  account  for  the  straightness  of 
the  lines  was  put  forward  by  Mr.  E.  W.  Maunder,  in  *  Biowledge ' 
for  November  last,  which  comes  in  the  end  to  this : — That  the 
**  canals  "  may  reaUy  be  a  chain  of  lakes,  or,  to  use  more  guarded 
language,  the  straight  lines  may  be  successions  of  spots  of  varying 
shapes  and  sizes,  and  not  necessarily  in  a  very  straight  line,  but  that, 
owing  to  the  difficulty  of  seeing,  these  spots  combine  to  form^ 
visually  a  line,  straight  because  it  is  too  difficult  to  make  out 
the  details,  t.  6.  the  irregularities.  Here,  then,  it  appears  that  the 
reason  for  doubt  has  been  introduced  because  observers  depicted 
the  markings  with  such  clearness  as  left  no  margin  of  uncertainty, 
and  their  readers,  refusing  to  accept  them  as  they  appeared, 
rejected  the  fact  of  their  existence  altogether. 

A  third  difficulty  in  the  way  of  belief  has  come  from  the 
observed  "  doubling."  That  is,  Prof.  Schiaparelli  and  others  see, 
where  was  a  single  line,  a  pair  of  lines  like  rails  of  a  railroad ; 
sometimes  one  line  of  the  pair  occupies  the  place  of  the  original 
line,  but  sometimes  the  pair  are  on  either  side  of  the  situation  of 
the  first.  No  one  has  suggested  a  physical  cause  of  this  gemina-^ 
tion,  and  it  is  difficult  to  suggest  a  cause  of  any  kind  except  that, 
may  be,  the  markings  are  always  double,  but  only  under  excep- 
tionally good  circumstances  are  they  seen  as  such,  which  leads  us 
back  to  our  former  conclusion,  that  we  are  far  from  knowing  the 
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ultimate  structure  of  the  planet,  but  that,  at  present,  we  are  only 
■able  to  perceive  the  average  appearance.  Finally,  as  to  whether 
these  markings  represent  water  surfaces.  It  must  be'  said  that 
the  theory  of  Prof.  Schiaparelli,  of  which  an  abstract  is  given  at 
the  beginning  of  this,  is  very  plausible,  and  indeed  the  flowing  of 
water  is  almost  the  first  explanation  which  would  occur  to  one  as 
a  reason  for  the  formation  of  such  markings ;  but  this  is  only 
:tiieory,  and  remembering  that  observation  has  not  yet  decisively 
proved  (we  refer  to  the  discussion  between  Dr.  Huggins  and  Prof. 
Oimpbell)  to  what  extent  water  is  a  constituent  of  the  Martian 
atmosphere,  we  feel  that  observation  has  not  yet  pronounced  as 
definitely  on  the  quality  of  the  substance  of  these  markings  as 
on  the  reality  of  their  existence. 


CORRESPONDENCE. 

To  the  Editors  of «  The  Observatory! 

The  Perseid  Radiant. 
GsirrLEMEN, — 

In  the  •  Companion  to  The  Observatory '  for  1895  Mr.  Den- 
ning gives  an  ephemeris  for  every  second  day  of  the  Perseid 
Badiant,  pointing  out  its  shifting  from  time  to  time.  I  think 
Mr.  Denning  8  own  Catalogue,  as  published  by  the  Royal  Astro- 
nomical Society  in  1890,  does  not  bear  out  this  shifting.  I  give 
the  Ephemeris  with  the  actual  observations  below.  I  include  the 
actual  observations  on  intermediate  dates,  because  these  throw 
light  on  the  accuracy  of  the  Ephemeris.  The  radiants  in  paren- 
theses are  taken  from  the  column  of  "  Other  Nights  of  Observa- 
tion **  in  Mr.  Denning's  Catalogue  ('Monthly  Notices  R.A.S.' 
Tol.  1.  p.  410). 

Actaal 
Ephemerifl.  observation. 

00  00 

(x»  +5*) 

29  +54 

(3»  +53) 
20  +65) 

43  +58)  • 
18  +58 

a?  +55 

30  +55  ^ 
3*  +Si(twioe) 

(21  +57^ 

(43  +58) 


ActasI 

Date. 

Ephemeris. 

observation. 

Date. 

0        0 

0        0 . 

July  19  ... 

...     19  +51 

19 +5'* 

July  26 

July  20  ... 

(18  +63) 

(»i  +57) 
(18  +63) 

July  27 

July  21 ... 

...     22  +52 

(18  +63) 

July  22  ... 

m 

*5  +5» 
20  +65 

July  28 

July  23  ... 

...     »5  +5* 

»5  +5* 
(18  +63) 

Joly  24... 

i8+63» 

July  25 ... 

...     i7  +53 

12  +52> 

30  +54 


!i 


^  Only  observed  one  year ;  then  deduced  from  4  meteors. 

^  Cotild  either  of  these  rndiants,  which  last  for  sereral  days,  Jhave  been 
ttigtaken  for  19°  +ji**  on  the  19th? 

'  It  will  be  noted  that  meteors  are  now  found  coming  very  nearly  from  the 
Perseid  radiant  of  Aug.  10. 
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Actual 

Actual 

Date. 

Ephemeris. 

obserration. 

Date. 

Ephemerii 

1.    obeenratioiw 

• 

0        0 

0        0 

0        0 

,0        0  X  ,• 

July  29 ... 

...     32  +54 

21  +57 

Au^.   8  .... 

..    4»  +57 

41      55     *" 

-   to   +tO    ' 

.43      57. 

3«  +54* 

(43  +58) 

July  30... 

•••              *••••• 

12  +52* 

(43  +59) 

3a  +53 

Aug.  9  .... 

••              •••••• 

44+55 

(8  +5») 

46  +58 

("  +47) 

Aug.  10.... 

..    45  +57 

W    54    "- 

July  31 ... 

...     34+55 

35  +54' 
43+58; 

'  to  +to  - 
45      59 . 

Aug.    I  ... 

•••              •■•••• 

36+56' 
(3»  +53) 

Aug.  II .... 

••               •••••• 

45      57 
'  to  +  to  • 

Aug.  1 ... 

...     36  +55 

33  +55 

35  +54 

39  +55 
(20+58)^ 

148    57iJ 
(30  +46) 
(46  +58) 

(43  +59) 

Aug.   3  ... 

•••              •••••• 

40  +56 

Aug.  12.... 

..    47  +57 

48  +57 

Aug.  4... 

...     38  +56 

20  +58 
37  +57 

50  +55 
(46  +58) 

Aug.   5  ... 

•••             •••••• 

4»  +57' 

(8  +53) 

(43  +59) 

Aug.  13 .... 

•■              •••••• 

494+57i 

Aug.   6  ... 

...    40  +56 

31  +49 
(4*  +55) 

5»  +57 
5'  +58 

Aug.  7 ... 

»•«              ••«••• 

18  +63 

(30  +46) 

40      55 

9 

Aug.  14.... 

..     50  +58 

53  +57 

'  to  +to 

► 

(5  +54) 

143      58. 

(3^  +50) 

Aug.  15 .... 

••               •••••• 

1 

Aug.  16 .... 

..     53  +58 

60  +59 »« 

10 


*  Three  of  these  probably  belong  to  a  radiant  not  well  defined  at  about 
^  +50^,  which  is  active  during  most  of  July.    It  seems  distinct  from  one  at 


about  12°  +70°,  \fhioh  is  also  active  for  a  considerable  time.    (Not  included 
in  this  table.) 

'  True  and  false  Perseids.  But  which  is  which  ?  The  late  Padre  Denza  ob^ 
served  a  copious  shower  from  the  usual  August  radiant  on  the  31st  of  last  July. 

'  Observe  the  persistency  of  the  radiant  at  32°  +53°.  See,  too,  Aug.  6,  11, 
13,  14. 

"^  The  persistency  of  the  radiant  at  about  20°  +60°  is  also  noteworthy.  See, 
too,  Aug.  4,  7. 

*  Hardly  different  from  the  radiant  on  Aug.  10. 

'  Observations  becoming  numerous  are  thus  classed. 
'^  Ko  change  from  7th.     Same  mean. 

^^  The  radiant  is  diffused  or  varies  from  year  to  year,  or  else  the  observations 
cannot  be  regarded  as  very  accurate.  In  1878  Mr.  Denning  found  two  radiaut» 
separated  by  some  degrees. 

^'  From  the  loth  to  the  i6th  the  observations  look  like  a  shifting  of  th» 
radiant,  but  a  shifting  considerably  greater  than  that  e^iven  in  the  Ephemeria, 
The  observations,  however,  are  hardly  numerous  enougn  for  a  decisive  result. 

I  stop  at  Aug.  16  with  Mr.  DenniDg,  but  he  met  with  meteors 
from  40°  +59°  on  Aug.  20  and  21  and  from  32°  +50°  on  Aug.  23, 
Under  these  circumstances  my  verdict  is  "  Not  proven.*' 

Truly  yours, 

W.  H.  8.  MoNOK. 

[Mr.  Monck  has  raised  this  question  before.  We  print  thife 
letter  because  it  seems  to  us  to  show  unmistakably  the  shifting  of 
the  radiant,  from  evidence  adduced  by  a  declared  opponent. — Ens.} 
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Chronology  and  Eclipses. 

Julias  Capitolinus  mentions  a  great  eclipse  of  the  Sun 
which  occurred  during  the  first  year  of  the  reign  of  the  Younger 
Gordian.  Gibbon,  in  his  history  of  the  *  Decline  and  Fall  of  the 
Boman  Empire/  gives  a.d.  237  as  the  first  year  of  his  reign ; 
while  later  historians  place  the  beginning  of  his  reign  in  the  year 
A.D.  238.  There  is  no  doubt  that  the  place  of  the  Younger 
Gordian  in  the  succession  of  Boman  emperors  has  been  correctly 
determined  by  historians,  but  it  does  not  necessarily  follow  that 
his  place  in  chronology  is  known  with  any  greater  accuracy  than 
is  that  of  Vespasian,  Augustus,  or  Julius  CsBsar.  In  some  recent 
papers  on  the  subject  of  "  Chronology  and  Eclipses,"  in  the 
'  Astronomical  Journal,'  the  writer  has  endeavoured  to  show,  from 
astronomical  considerations,  that  the  reigns  of  the  early  emperors^ 
of  the  Boman  Empire  should  be  placed  one  year  earlier  in  chrono- 
logy. But  unfortunately  there  was  a  certain  degree  of  ambiguity 
in  his  conclusions,  arising  from  the  fact  that  the  eclipses  of  two- 
consecutive  years  would  almost  equally  well  satisfy  the  conditions- 
of  the  problem,  in  so  far  as  those  conditions  were  known. 

For  example,  the  beginning  of  the  reign  of  Vespasian  is  deter- 
mined by  the  great  night  battle  of  Cremona ;  and  the  date  of  the 
battle  is  fixed  by  means  of  an  eclipse  of  the  Moon  which  occurred 
at  the  same  time.  Now  this  battle  has  been  assigned  by  historians 
to  each  of  the  years  68  and  69  a.d.,  because  there  was  an  eclipse 
of  the  Moon  in  each  of  those  years,  visible  at  that  place,  whict 
would  represent  the  known  facts  of  the  case  with  nearly  the  sam& 
degree  of  plausibility,  since  th^  actual  time  of  the  night  at  which 
it  occurred  was  not  stated  by  the  historian.  The  year  a.d.  69 
has,  however,  been  usually  assigned  as  the  beginning  of  the  reigi> 
of  Vespas'an. 

In  like  manner  the  beginning  of  the  reign  of  Tiberias,  which 

dates  from  the  death  of  Augustus,  has  been  assigned  to  each  of  the 

years  13  and  14  a.d.     The  death  of  Augustus  was  followed  bv  a 

sedition  of  three  Boman  legions  in  the  province  of  Pannonia ; 

and  this  sedition  was  quelled  mainly  through  the  influence  of  an 

eclipse  of  the  Moon  which  took  place  a  short  time  afterwards. 

But,  as  in  the  case  of  Vespasian,  there  was  an  eclipse  of  the  Moon 

in  the  autumn  of  each  of  those  years  under  circumstances  sa 

nearly  similar  that  each  of  them  has  been  taken  as  the  year  of  hia 

death.     The  eclipse  mentioned  by  Julius  Capitolinus  is  therefore 

doubly   valuable,  for  it   not   only   determines  the  first  year  of 

^Tordian's  reign,  but  it  also  removes  the  uncertainty  as  to  th& 

dates  of  the  accession  of  Vespasian  and  Tiberias,  and  of  the  death 

of  Augustus  and  Julius  Csesar.     It  is  also  free  from  ambiguity,  aa 

there  was  only   one  large  eclipse   of   the  Sun  visible  at  Bome 

between  the  years  a.d.  234  and  a.d.  240;  and  that  was  the  eclipse 

of  A.D.  237,  April  12.     At  that  date  I  find  the  Sun  set  at  Bome 

with  10*63  digits  eclipsed.     The  first  year  of  Q-ordian  was  therd^ 
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fore  A.D.  237  ;  the  first  year  of  Vespasian  was  a.d.  68  ;  while  the 
death  of  Augustus  Csesar  and  Julius  C»sar  occurred  in  the  years 
A.D.  13  and  B.C.  45  respectively. 

Nickolaas  Struyck,  in  vol.  i.  page  353  of  *  Commentationets 
Theologicffl/  edited  by  Jo.  Gasp.  Velthusen,  C.  F.  Kuinoel,  Buperti, 
and  others  (Leipzic,  1794-99),  mentions  a  similar  eclipse  of  the 
Sun  which  occurred  a  short  time  after  the  celebration  of  the 
Olympic  Ghimes.  This  must  have  been  the  eclipse  of  a.d.  240, 
August  5,  which  passed  over  the  sacred  territory  of  Olympia  in 
the  early  morning  of  that  day,  since  there  had  been  no  other 
•eclipse  under  similar  conditions  during  the  preceding  twenty  years. 
The  year  a.d.  240  was  therefore  the  first  of  the  two  hundred  and 
Jlf*y-Jlfth  olympiad ;  and  since  Censorinus  states  that  he  wrote  his 
work  '  De  Die  Natali '  in  the  second  year  of  the  two  hundred  and 
Jifty-fourth  clympiad^  he  must  have  vmtten  it  in  the  year  a.d.  237, 
instead  of  238,  as  has  heretofore  been  generally  supposed.  It 
therefore  follows  that  the  history  of  the  early  Eoman  Empire 
tthould  be  placed  one  year  earlier  in  chronology ;  and  this,  taken  in 
connection  with  the  fact  that  the  first  olympiad  was  celebrated  in 
the  year  b.c.  777  instead  of  b.o.  776,  will  serve  to  very  generally 
harmonize  the  statements  of  the  Grecian  and  Eoman  historians. 

The  poet  Pindar,  who  lived  between  the  years  b.o.  520  and  440, 
«pe:iks  of  an  eclipse  of  the  Sun  which  he  had  witnessed,  and 
which  must  have  been  total  (see  Bergk's  '  Foetae  Lyrici  Graeci,' 
fra^.  107). 

Pindar's  residence  must  have  been  at  Thebes  in  Boeotia,  whose 
longitude  is  23°  20'  east,  and  latitude  38°  20'  north.  Now  the 
only  total  eclipse  of  the  Sun  which  was  visible  in  that  part  of  the 
world  during  the  lifetime  of  Pindar  was  that  of  b.o.  463,  April  30, 
which  I  have  computed,  more  for  the  purpose  of  testing  the 
correctness  of  the  theory  of  eclipses  which  1  have  employed  than 
for  fixing  a  date.  I  find  the  shadow  of  that  eclipse,  when 
narrowest,  was  2^  20'  in  breadth,  where  it  was  central  at  noon ; 
and  the  line  of  central  eclipse  entered  the  western  coast  of  Greece 
in  latitude  39®  lo',  and  left  the  eastern  coast  in  latitude  38°  50'. 
But  since  the  breadth  of  the  shadow  was  then  at  least  2^°,  it 
follows  that  the  Sun  must  have  been  totally  eclipsed  to  the 
whole  of  Greece  between  the  latitudes  of  37^°  and  40°.  The 
eclipse  took  place  at  4^  40™  in  the  afternoon,  at  which  time  the 
Sun's  altitude  was  about  25°.  The  theory,  therefore,  perfectly 
represents  the  observations  in  so  far  as  they  are  known. 

Yours  faithfully, 

Olereland,  Ohio.  1894,  Dec.  10.  JoHN  N.  Stockwkll. 

On  the  Pulkova  Standard  Catalogue  for  1885*0. 

Gentlembn, — 

In  the  November  number  of  the  '  Observatory '  J  have  just 
Tread  an  article  signed  W.  G.  T.,  concerning  the  Pulkova  "  Decli- 
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DAMons  moyennes  des  etoiles  principales  pour  Fepoque  iSSs'o." 
As  the  statements  of  this  article  contain  several  errors,  I  must  beg 
leave  to  insert  the  following  remarks  on  the  matter  in  question. 

The  assertion  of  Mr.  W.  G.T.  that  our  Catalogue  contains  but 
40  stars,  when  their  number  in  fact  exceeds  400, 1  am  ready  to 
accept  as  a  misprint,  although  another  statement  of  similar  cha- 
racter is  considerably  less  intelligible.     Mr.  W.  Q.  T.  says :  "  It 
does  not,  however,  appear  to  us  that  8  can  be  considered  an 
excessive  number  of  observations  spread  over  10  years,  upon  which 
to  establish  a  first-class  fundamental  position ;  we  should  much 
have  preferred  to  have  found  8  observations  in  every  year."     On 
this  point  it  must  be  mentioned,  first,  that  it  has  never  been 
established  as  a  principle  at  Fulkova  to  collect,  for  a  catalogue 
position,  an  excessive  number  of  observations.     The  gain  of  such 
a  number,  as  long  as  we  have  the  conviction  that  all  the  sources  of 
systematic  errors   are  eliminated,  seems  somewhat  problematic ; 
but  that,  without  abandoning  this  point  of  view,  I  have  succeeded 
in  bringing  up  the  minimum  number  of  observations  of  a  star  from 
4  (as  in  the  Catalogue  of  1865)  to  8  in  the  present,  probably  also 
Mr.  W.  G.  T.  will  consider  a  real  progress.     Mr.  W.  Q.  T.  would, 
further,  if  he  looked  into  our  Catalogue  with  but  a  little  atten- 
tion, certainly  find  that  the  observations  can  hardly  be  spread  over 
10  years  for  the  stars  in  general.     The  series  begins  in  1882,  and 
in  the  Catalogue  it  may  be  seen  that  for  more  than  70  per  cent, 
of  the  stars  the  mean  epoch  of  the  observations  &lls  more  or  less 
hefore  1885*0.     During  the  last  years  of  the  series  observations  are 
n»de  of  only  a  few  stars,  and  these,  generally,  for  other  purposes 
than  catalogue  positions ;  I  saw  no  reason,  however,  to  exclude 
them  in  forming  the  definitive  positions.     In  expressing  the  desire 
that  all  our — about  400 — standard  stars  had  been  observed  at 
least  eight  tiroes  in  every  year  with  the  Vertical  Circle,  Mr.  W.  Q-.  T. 
evidently  regards  this  wish  as  a  justifiable  one.     Then  we  are 
forced  to  the  conclusion  either  that  he,  in  collecting  observations, 
can  establish  such  a  record,  whereby  he  will  leave  far  behind  all 
observing  astronomers  hitherto  known,  or  he  has — which  is  perhaps 
more  likely — spent  no  attention  on  our  Vertical  Circle  and  the  use 
of  this  instrument. 

But  still  more  surprising  are  the  statements  of  Mr.  W.  G-.  T. 
relative  to  the  refraction,  by  means  of  which  the  observations  of 
the  present  series  are  brought  into  the  best  accordance.  He  says  : 
*  As  a  support  of  this  alteration  he  (Nyren)  gives  comparisons  of 
the  1865  and  1885  star-places,  with  and  without  the  corrections ; 
but  as  in  a  previous  part  of  the  introduction  to  the  volume  he  has 
expressly  stated  that  he  considers  the  1865  Catalogue  is  open  to 
the  grave  objection  that  its  places  depend  on  too  few  observations, 
it  seems  somewhat  surprising  that  he  should  finally  appeal  to  its 
judgment  in  so  important  a  matter.**  Here  Mr.  W.  Q-.  T.  is  com- 
pletely in  error ;  with  no  word,  with  no  figure,  have  I  appealed  to 
^e  judgment  of  the  1865  Catalogue  to  justify  the  alterations  of 
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the  constants  of  our  "TabulsB  Befractionum."  But  what  has 
hindered  us  from  doing  so  is  not  the  circumstance,  which  io. 
Mr.  W.  G.  T/s  opinion  would  make  such  an  appeal  not  to  be 
trusted.  In  defiance  of  the  weakness  of  individual  positions,  there 
can  be  no  doubt  that  the  mean  of  several  thousands  of  observation? 
with  our  instrument  should  give  an  important  testimony  as  to  the 
refraction.  But  in  comparing  two  catalogues,  based  on  observa- 
tions made  in  quite  similar  conditions  with  the  view  of  obtaining 
in  this  way  a  control  of  the  refraction  employed,  we  have  only 
intended  to  show  that  such  researches  are  beyond  our  competence. 
The  differences  of  the  two  Catalogues  are  given  with  the  purpose 
partly  to  establish,  summarily,  a  relation  of  one  catalogue  to  the 
other,  partly  to  show  the  mean  influence  of  the  correction  of  re- 
fraction upon  the  declinations  of  the  1885  Catalogue.  The  first 
purpose  needs  no  words  of  explanation ;  the  other  is  expressly 
>»tated  in  the  preface  to  the  Catalogue,  where  is  said :  *'  L'effel^ 
combing  des  deux  corrections  se  manifeste  dans  le  rapport  deft 
Catalogues  pour  1865  et  1885  en  les  coroparant  sans  et  avec  cette 
modification  des  tables  de  refraction." 

Tours  faithfully, 
Pulkova.  1894,  Deo.  14.  M.  NxtttN. 

[For  the  misprint  of  40  for  400  we  are  entirely  responsible. 
Also  in  the  line  follo"wing  on  p.  364  read  "  continues  ^  for  "  com- 
bines.** — ^£ds.] 

De  Vico^s  Periodical  Cornet  (1844  I.). 

Gbktlbmen, — 

This  comet  was  discovered  by  Signor  Francesco  de  Vico^ 
on  August  22,  1844,  at  the  Collegio  Eomano,  when  it  was  situated 
in  about  35  7*^  —23°.  Towards  the  end  of  September  it  became 
visible  to  the  naked  eye,  and  when  examined  with  telescopic  power 
exhibited  a  bright  stellar  nucleus  and  a  short  tail.  The  object 
continued  to  be  observed  until  December  7,  so  that  its  duration  of 
visibility  included  a  period  of  107  days.  The  motion  of  the  comet^ 
a  few  weeks  after  its  first  perception,  showed  a  striking  departure 
from  the  path  indicated  by  the  parabolic  elements  which  had  been 
computed,  and  an  elliptical  orbit  was  substituted  by  several 
astronomers.  Nicolai  gave  1992  days  as  the  resulting  periodic 
time,  Brunnow  1996,  Hind  1980,  Faye  1993,  *^d  Schubert  1923. 
These  values  correspond  to  nearly  5^  years,  and  the  comet  was 
expected  to  return  in  1850  and  in  1855 ;  but  though,  in  the  latter 
year,  the  conditions  were  favourable  to  its  re-observation,  nothing 
of  it  could  be  seen.  Nor  could  it  be  found  at  the  subsequent 
returns  of  1861,  1866,  &c.,  so  that  observers  had  practically  given 
up  the  search,  the  prospect  of  success  being  extremely  doubtful. 

Now,  however,  years  after  the  object  had  been  regarded  as  lost, 
comes  the  welcome  announcement,  from  M.  Schulhof,  that  the 
comet  discovered  by  Edward  Swift  in  Aquarius  on  November  20  last 
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shows  such  a  resemblance  of  orbit-elements  with  De  Vice's  comet 
of  1844,  that  it  maybe  regarded  as  a  veritable  return  of  that  body. 
Its  redetection,  after  having  for  50  years  eluded  all  attempts  to 
pick  it  up,  must  be  regarded  as  a  very  interesting  and  important 
£act  in  this  branch  of  astronomy.  Among  other  things  it  proves 
that  the  non-detection  of  a  periodical  comet  during  several  returns 
after  its  first  recorded  apparition  by  no  means  signifies  that  the 
computations  are  erroneous,  or  that  the  comet  has  necessarily 
disappeared  or  been  drawn  from  its  assigned  course  by  the  effects 
of  planetary  perturbation. 

It  seems,  therefore,  desirable  not  to  expunge  well-determined 
periodical  comets,  observed  at  only  one  return  to  perihelion,  from 
the  list  of  such  bodies,  the  probability  being  that  they  will  turn 
np  again.  Apart  from  the  example  furnished  by  De  Vico*8  comet, 
which  was  not  seen  at  all  during  8  successive  returns,  we  have 
that  of  Pons's  comet  of  18 19  (III.),  which  came  to  perihelion  six 
times  unnoticed  between  181 9  and  1858,  when  Winnecke  swept 
it  up  and  identified  it.  Of  course  these  Jovian  comets  are  not 
laTOurably  presented  at  every  return ;  it  happens  frequently  in  the 
case  of  those  which,  like  De  Yico-Swift  and  Pous-Winnecke, 
revolve  in  about  5^  years,  that  every  alternate  return  cannot  be 
verified  owing  to  the  relative  positions  of  the  Earth,  comet,  and  Sim, 
Thus  though  De  Vico's  comet  must  have  returned  in  about  1850, 
'55,  *6i,  '66,  '72,  '78,  83,  '89,  the  conditions  for  observing  it  were 
really  favound)le  in  only  the  three  years  1855,  '66,  and  '83,  when, 
however,  it  appears  to  have  quite  escaped  detection.  At  its  recent 
apparition  it  nearly  succeeded  in  eluding  us  again,  for  when  it  was 
pid^ed  up  it  was  47  days  past  periheHon  and  becoming  rapidly 
fainter.  According  t.o  Dr.  Leuschner,  of  the  Lick  Observatory, 
the  date  of  perihelion  was  Oct.  4, 1894,  so  that  the  who^e  interval, 
from  the  perihelion  of  Sept.  2,  1844,  comprises  18,294  days,  or  a 
mean  periodic  time  for  the  comet  of  2033  ^Y^  ^^^  9  revolutions. 

The  observational  career  of  De  Vice  was  brilliant,  if  brief.  His 
eometary  discoveries  were  numerous  in  the  years  from  1844  to 
1846.  He  found  a  second  periodical  comet  in  1846,  February  20, 
for  which  a  period  of  73-J^  years  was  computed,  whence  the  year 
1919  may  witness  its  return.  He  died  on  November  15,  1848, 
when  only  43  years  of  age.  Yours  faithfully, 

1S94,  Bristol,  Deo.  24.  W.  F.  DknniNO. 

The  supposed  Chinese  Eclipse  of  the  '  Shu  Ching* 

Gbktlemen, — 

As  the  question  of  this  eclipse  (which,  if  real,  is  by  far  the 
oldest  one  of  which  there  is  any  record)  has  been  brought  up  in 
the  *  Observatory,'  I  should  be  glad  to  be  allowed  a  few  words 
about  the  latest  investigations  with  regard  to  it. 

In  the  eleventh  volume  of  the  'Memoirs'  of  the  R.  A.S., 
Sothman  discussed  the  question,  and  contended  for  an  eclipse  the 
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date  of  which  was  October  13,  b.o.  2128,  and  which  he  cakmlatod 
to  have  been  of  the  magnitude  of  10^  digits  in  the  northern  part 
of  China.  The  date  of  his  commnnication  is  1837,  and  the  rolume 
was  pubh'shed  in  1840.  In  1863,  the  late  Assistant-Secretary  of 
the  K.  A.  S.,  Mr.  Williams,  made,  at  the  request  of  Dr.  Hind,  a 
careful  examination  of  the  passage  in  the  *  Shu  CSiing'  and  also  of 
other  historical  works  in  which  the  eclipse  is  mentioned.  It  is 
said  to  have  occurred  in  the  first  year  of  the  reign  of  Chung-Kang, 
and  Williams  came  to  the  conclusion  that  its  most  probable  date 
in  our  chronology  was  B.C.  2158;  but,  as  there  was  some  doubt 
about  the  date  of  the  accession  of  Yu  (the  founder  of  the  dynasty 
and  grandfather  of  Chung-Eang),  he  considered  that  that  of  the 
eclipse  might  be  earlier  by  perhaps  four  years,  leaving  it  for 
others  to  determine  whether  there  was  a  solar  eclipse  visible  in 
China  at  that  time.  Oppolzer,  however  (his  investigation  is  pub- 
lished in  the  *  Monatsberichte '  of  the  Beriin  Academy  of  Sciences 
in  1880),  contended  for  an  eclipse  calculated  by  him  to  have  taken 
place  on  October  21,  b.o.  2137.  But  Herr  Oinsel  has  just  called 
my  attention  to  an  able  paper  by  Herr  Schlegel  and  Prof.  Kiihnert, 
which  appeared  in  the  *  Yerhandelingen '  of  the  Amsterdam 
Academy  (Letterkunde  Section,  part  xix.)  in  1889.  The  authors 
give  reasons  for  considering  the  time  of  the  year  to  have  been  the 
spring  rather  than  the  autumn ;  and  arrive  at  the  result  that  the 
eclipse  referred  to  in  the  *  Shu  Ching '  was  probably  one  which  was 
annular  in  China  and  occurred  on  the  7th  of  May,  B.C.  2165 ;  but 
are  careful  to  add  the  reservation  (the  paper  is  in  German): 
^*9o  fern  die  genannten  Erwagungen  als  berechtigt  anerkannt 
werden  miissen.''  The  date,  it  wm  be  noticed,  differs  by  only 
about  seven  years  from  that  thought  by  Williams  to  be  the  most 
likely ;  and  probably  the'chronology  of  the  period  is  uncertain  to 
a  longer  interval  than  that.  Hi  and  Ho  (supposing  those  to  be 
the  names  of  men  rather  than  of  offices)  seem  to  have  been  accused 
of  failure,  not  to  predict  the  phenomenon,  but  to  observe  it. 

Tours  faithfully, 
Bliu^eath,  1894,  Not.  21.  W.  T.  Ltwh. 


PUBLICATIONS. 

MsssBS.  Longmans  &  Co.  have  sent  us  a  copy  of  the  latest 
examination  book*  on  Astronomy — that  is,  a  book  written  to  help 
the  candidates  for  the  ordinary  degree  of  London  and  Dubliu 
Universities  to  convince  their  examiners  that  they  know  something 
about  Astronomy ;  and  from  this  point  of  view  the  book  fulfils  its 
purpose.  There  are  not  many  books  of  this  class,  and  until  a  few 
years  ago  there  was  no  book  that  exactly  fulfilled  the  requirements. 

*  '  ElemenU  of  Aijtronomy.*  George  W.  Porker,  MA.,  Trin.  Coll.,  Dablin. 
Longmans,  Qreen,  &  Ck>.,  1894.     $8,  net. 
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Some  are  too  adnmoed  and  others  nnt  sufficiently  comprehensive. 
The  book  now  before  us  appears  to  be  a  happy  mean,  and  gives 
just  the  minimum  amount  of  reading  necessary  for  a  pass.  The 
arrangement,  style,  and  type,  which  are  very  clear,  remind  us  of 
Mr.  6odf ray's  book,  and,  remembering  its  purpose,  the  critic 
must  not  be  too  exacting  in  his  expectations.  It  occurs  to  us  that 
the  explanation  of  the  Foucault  pendulum  experiment  for  an  inters 
mediate  latitude  might  have  been  omitted ;  no  one  yet  has  been 
able  to  supply  a  satisfactory  popular  explanation  of  this,  and  th(> 
principle  of  the  composition  of  angular  velocities  seems  out  of 
pUce  m  a  book  which  professes  to  require  only  very  elementary 
mathematics.  We  might  also  suggest  that  in  writing  of  the 
errors  of  a  Transit  instrument  it  should  be  mentioned  that  it  is 
practically  impossible  to  adjust  an  instrument  exactly,  and  that 
corrections  are  applied  to  the  observations  for  the  outstanding 
errors.  This  may  seem  a  trivial  criticism,  but  the  point  would 
eerve  for  an  examination  question.  The  book  is  well  up  to  date  ; 
there  are  paragraphs  on  sun-spots,  solar  rotation,  and  spectro- 
scopes and  spectra,  and,  what  is  so  essential  in  a  book  of  this  kind, 
a  good  collection  of  examples  and  examination  questions. 

PuBLiGAZioin  BELLA  Spbcola  Vaticana.  Vol.  IV. — This 
volume,  dedicated  to  His  Holiness  the  Pope,  represents  recent 
—and  we  are  sorry  to  add  the  last — work  done  at  the  Vatican 
Observatory  under  the  direction  of  Father  F.  Denza.  The  work 
on  the  Astrographic  Chart  has  been  in  full  force  since  1892 
January  27,  under  Messrs.  Lais  and  Mannucci,  and  the  progress  is 
represented  as  follows : — 

1892  ....     Chart  plates    26  Catalogue  plates  115 

1893 „  121  „  261 

Beyond  these,  photographs  were  made  of  Nova  Aurigee,  Comets 
8wift  (a  1892),  Holmes,  Brooks,  and  Bordame-Quenisset,  of  the 
Onon  nebula  and  the  star-cluster  in  Herculis,  &c.  A  series  of 
photographs  of  the  total  eclipse  of  April  16  was  secured  by  Signer 
Mannucci. 

The  great  bulk  of  the  volume  is  occupied  by  magnetic  and 
meteorological  observations.  At  the  end  there  are  14  engravings 
from  photographs  of  celestial  objects,  including  the  nebula  in 
Vulpecula,  nebulsB  in  Pleiades,  nebula  in  Orion,  total  solar  eclipse 
1893  April  16,  a  fine  photograph  of  the  Sun  and  of  the  sun- 
spots  of  Aug.  7,  the  micrometer,  and  a  couple  of  plates  showing 
the  Brichard  Anemometer  Eegister.  Great  care  has  evidently 
been  bestowed  on  the  volume. 


Kraft  xjkd  Matsbie  im  Kauilb.  A.  Turnbe,  Vienna  ♦. — In 
the  introduction  to  the  fourth  edition  of  this  work,  which  has 
been  sent  us,  although  it  contains  little  astronomy,  the  author 

*  Theodor  Thomas.    Leipiig,  1894. 
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enunciates  a  law  which  he  calls  the  *'  Law  of  Compensation,'*  md 
cheerfully  begins  by  assuring  qs  that  not  only  must  the  Nebular 
Hypothesis  of  Kant  and  I^place  be  given  up,  but  also  that  t^e 
Law  of  Gravitation  is  untenable.  We  dit)ped  into  the  book  in 
several  other  places,  but  it  seemed  to  us  no  better  than 

"  Und  Neun  ist  Bins 
Und  Zehn  ist  keint " ; 

and  we  were  inclined,  to  say  with  Faust, 

"  Mich  diinkt,  die  Alte  sprioht  im  Fieber." 


NOTES. 

CoMBT  Notes. — ^Bncke's  Comet  is  now  fairly  bright,  but  towards 
the  end  of  January  it  gets  too  near  the  Sun  for  conveniest 
observation.  The  following  is  a  continuation  of  Dr.  Backlund'e 
ephemeris,  reduced  to  5  p.m.  at  Q-reenwich : — 
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16.. 

0  16 

0  42  S. 

The  Comet  was  seen  at  Greenwich  at  Dec.  27  and  30,  being 
readily  visible  with  the  Sheepshanks  Equatorial,  aperture  6*7 
inches. 

It  appears  almost  certain  that  E.  Swift's  ConMt  is  a  return  of 
De  Vice's  Comet,  1844  I.,  for  which  elliptical  elements,  with  a 
period  of  5*47  years,  were  found,  but  which  has  not  been  seen 
since. 

Dr.  Schulhof  discusses  the  question  of  identity  in  Ast.  Nach. 
3267, and  assuming  a  period  of  5^*8  for  the  new  comet,  he  deduces 
the  following  elliptic  elements,  the  elements  of  De  Vico's  Comet 
being  given  for  comparison  : — 

B.  Swift*B  Comet. 
Epoch  1894  Nov.  22'*-s  Paris  M.T. 


Da  Yioo's  Comet. 
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The  alterations  in  the  elements  agree  with  those  that  would  be 
produced  by  perturbations,  and  Tisserand's  criterion  of  identity  is 
satisfied.  Both  elements  show  a  close  approach  to  Jupiter  in 
1885,  and  a  computation  of  the  perturbations  from  1885  to  1894 
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will  be  sufficient  to  decide  the  question  o£  identity.  The  comet 
will  approach  Jupiter  still  more  closely  in  1897,  which  will  make 
it  difficult  to  predict  the  circumstances  of  the  next  return. 

Dr.  Schulhof  gives  the  following  ephemeris  for  January  (at 
fturis  midnight) ;  the  comet  will,  however,  be  very  faint : — 
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JVInroB  Planet  Notes. — Three  new  planets — BK,  BL,  BM — 
w'Texe  discovered   by  M.  Charlois  on  Nov.   3,  Dec.   i   and    19, 
pectively,  each  being  of  the  13th  magnitude.    The  number  of 
Ljior  Planets  known  is  now  407.  A.  C.  D.  C. 


T)ho8B  of  our  readers  who  have  been  interested  in  Mr.  Taylor's 
papers  read  before  the  Boyal  Astronomical  Society  will  be  glad 
to  hear  that  Messrs.  Cooke  and  Sons  have  constructed  a  12^-inch 
eqxiatorial  for  Eio  Janeiro.  The  following  is  extracted  from  a 
lc>ng  article  in  *  Engineering/  1894  Nov.  23,  where  complete 
^^tails,  illustrated  by  diagrams,  are  given : — 

•*  We  now  come  to  what,  after  all,  is  the  most  important  part 
o€  a  telescope,  viz.  the  object-glass,  and  in  this  Messrs.  Cooke  have 
^'ecently  succeeded  in  making  some  improvements  which  promise 
^o  be  of  high  importance.     The  ordinary  so-called  achromatic 
object-glass  is  composed  of  two  distinct  lenses,  namely,  a  concave 
Wns  of  flint-glass  and  a  convex  lens  of  crown-glass,  which  by 
^^g  suitable  curvatures  enables  the  optician  to  combine  any  two 
^ys  of  the  spectrum.     In  ordinary  telescope  work  the  two  rays  to 
^  combined  are  chosen  so  as  to  give  the  greatest  amount  of  light, 
whilst  still  preserving  a  white  image.     The  other  rays  which  are 
not  brought  to  the  same  focus  as  these  form  a  secondary  spectrum, 
and  not  only  is  their  light  lost,  so  far  as  the  purposes  of  vision  are 
concerned,  but  their  presence  is  positively  mischievous,  as  this 
secondary  spectrum  must  tend  to  reduce  the  sharpness  of  de- 
finition. 

"  By  adopting  a  three-lens  form  of  object-glass,  Messrs.  Cooke 
^ve,  however,  succeeded  in  producing  a  lens  which,  whilst  made 
of  durable  glasses  and  of  moderate  focal  length,  is  perfectly 
achromatic.  All  the  rays  of  the  spectrum  are  brought  to  the 
^me  focus,  and  the  instrument  can  be  used  for  photographic  as 
^^^  as  for  visual  work,  the  brightness  and  sharpness  of  a  star- 
^11^  being  substantially  increased  in  the  latter  case.  The  first 
fens  (from  without)  is  convex,  and  is  made  of  baryta  light  flint, 
Mvbg  a  refractive  index  of  1*5637  for  the  D  ray,  and  its  re- 
ciprocal of  dispersive  power  is  50*6.    The  second  lens  is  of  a 
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biconcave  shape,  and  is  made  out  of  a  new  glass  known  as  boro- 
silicate  flint,  which  has  a  refractive  index  of  1*54685  for  the  D  ray, 
and  the  reciprocal  of  the  dispersive  power  is  50*2.  The  third  lens 
is  made  out  of  *  bright  silicate  crown-glass  having  the  following 
characteristics ' :  refractive  index  for  the  D  ray,  1*5109 ;  reciprocal 
of  dispersive  power,  60*4.  By  suitably  proportioning  the  various 
radii  of  the  lenses,  the  middle  negative  lens  may  be  made  to  almost 
exactly  compensate  for  the  dispersion  effected  by  the  other  two, 
and  this  without  necessitating  any  exceptionally  great  focal  length. 
At  a  pinch  this  can  be  made  as  small  as  1 5  times  the  aperture,  and 
there  is  no  difficulty  whatever  in  making  a  glass  with  a  focal  length 
of  18  apertures. 

"  A  small  space  is  provided  between  the  second  and  third  lenses, 
the  object  being  to  make  the  correction  for  spherical  aberration  as 
complete  as  possible ;  for  when  the  thickness  of  this  space  is 
properly  proportioned,  there  is  an  entire  absence  of  spherical 
aberration  for  all  colours  of  the  spectnmi." 

According  to  the  same  article,  Dr.  Roberts  and  Prof.  Norman 
Lockyer  are  highly  satisfied  with  glasses  made  for  them.  Dr. 
Boberts'  telescope  was  6-inch  aperture,  and  9  feet  focal  length. 
Prof.  Lockyer  tried  a  3jJ-inch. 

Wb  are  sorry  to  hear  that  our  always  cheerful  and  interesting 
contemporary,  *  L' Astronomic,'  will  not  appear  in  the  new  year. 
In  the  December  number  M.  Camille  Flammarion,  the  editor, 
regretfully  says  good-bye  to  his  readers. 

Anotheb  astronomical  periodical,  'Astronomy  and  Astro- 
physics,' which  began  life  under  the  title  of  the  'Sidereal 
Messenger,'  is  again  about  to  change  its  name,  and  in  January  the 
first  number  of  the  '  Astro-Physical  Journal '  will  be  published. 
The  evolution  of  this  journal  seems  to  be  as  follows : — The 
•  Sidereal  Messenger '  was  wholly  astronomical  as  the  word  was 
understood  ten  years*  ago;  in  1892  Mr.  George  Hale,  having  in 
his  mind  the  idea  of  establishing  an  organ  devoted  to  his  branch 
of  the  science,  viz.  the  spectroscopic  and  physical,  joined  Prof. 
Payne  in  the  editorship  and  continued  the  journal  as  a  twin,  as  its 
double  name  implies.  Now  Prof.  Payne  leaves  the  editorship,  and 
with  him  the  representation  of  the  older  astronomy  ends,  ard  the 
new  publication  will  be  devoted  to  physics  and  spectroscopy,  both 
of  the  laboratory  and  of  the  observatory.  The  editors  are  to  be 
Prof.  G.  E.  Hale  (to  whom  contributions  are  to  be  addressed  at 
Kenwood  Observatory,  Chicago)  and  Prof.  James  Keeler,  with  a 
sta:fif  of  five  assistant  editors ;  and  that  the  publication  may  be 
international  (it  appears  that  the  plans  for  the  new  publication 
were  discussed  during  Prof.  Hale's  recent  visit  to  Europe)  there 
are  to  be  associate  editors — Prof.  Cornu,  Dr.  Dimer,  Dr.  Huggins, 
Prof.  Tacchini,  Dr.  Vogel,  and  Professors  Hastings,  Michelson, 
Pickering,  Eowland,  and  Young.    Truly  a  mighty  staff  I 
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Prof.   Babxabd  followed   up  his    discovery  of  an    hitherto 
unknown  nebalonity  in  the  neighbourhood  of  the  Pleiades,  referred 
to  in  our  number  of  November  last,  by  experimenting  with  a  lens 
of  even  a  shorter  focus  than  that  oE  the  Willard  which  he  had 
previously  used.     With  a  lens  of  a  cheap  make  of  is^-inch  diameter 
and  3^  inches  focus,  he  has  taken  a  photograph  of  nearly  the 
whole  of  the  constellation  Orion  with  from  one  to  two  hours 
exposure.     To  his  surprise,  these  pictures  showed  an  enormous 
curved  nebulosity  encircling  the  belt  and  the  great  nebula ;  from 
the  drawing  which  accompanies  his  description  in  '  Astronomy  and 
Astro-Physics '  for  December,  the  nebula  appears  to  be  of  a  spiral 
form,  beginning  at  (,  and  winding  with  about  one  and  a  half  convo- 
lutions to  y.     On  reference.  Prof.  Barnard  found  that  Prof.  W. 
H.  Pickering  has  previously  spoken  (*  Sidereal  Messenger,'  vol  9, 
p.  2)  of  a  great  nebula  seen  on  his  photographs  of  Orion  and 
previously  unknown.     Prof.  Barnard's  photographs  seem  to  be  a 
perfect  coniirmation  of  this,  and  '^  the  more  valuable  as  it  was 
unconsciously  made." 


The  great  gale  at  the  end  of  December  was  remarkable,  if  only 
on  account  of  serious  damage  it  caused  to  part  of  the  Eoyal 
Observatory  equipment.  Duiing  the  height  of  the  gale  on  the 
morning  of  Saturday,  Dec.  22,  the  large  shutter  of  the  18  ft.  dome 
which  covers  the  astrographic  twin  telescope  was  torn  from  its 
fastenings,  and  after  being  blown  for  some  distance  above  the 
adjacent  buiklings,  finally  came  to  rest  in  front  of  the  door  of  the 
transit-circle  room  in  the  courtyard ;  the  occupant  of  the  dome 
narrowly  escaping  injury  from  the  broken  ironwork  which  fell 
into  the  shutter-opening.  This  occurred  at  11^  32"  a.m.,  and  the 
greatest  wind-pressure  (30  lbs.  to  the  square  foot)  was  recorded 
shortly  afterwards.  At  Greenwich  the  ^e  sprang  up  in  the  early 
morning,  and  speedily  became  violent,  a  pressure  of  29  lbs.  on 
the  square  foot  being  recorded  as  early  as  6^  a.m.  ;  but  the  chief 
violence  of  the  gale  occurred  between  11^  a.m.  and  noon,  the 
horizontal  movement  of  the  air  in  that  hour,  as  shown  by  Bobin- 
son's  anemometer,  amounting  to  50  miles.  The  gale  subsided 
gradually  towards  evening.  Prom  reports  published  in  the  public 
press,  it  appears  to  have  been  of  exceptionally  violent  character. 
Another  gale  of  le^s  violent  character  was  experienced  during  the 
night  of  the  28th-29th. 

The  idea  that  Sun-spot«  are  cavities  in  the  solar  photosphere  is 
so  generally  accepted  that  Mr.  Howlett  may  find  some  difficulty 
in  convincing  the  world  to  the  contrary ;  although  everyone  will 
recognize  his  assiduity  in  collecting  evidence  bearing  on  the 
question,  and  of  the  value  of  his  handsome  contributions  to  the 
Boyal  Astronomical  Society.  As  he  says,  the  question  resolves 
itself  into  one  of  careful  measurement  and  tabulation  of  measures. 
No  doubt  Mr.  Uowlett  has  tabulated  his  statistics,  and  it  would 
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be  interesting  to  examine  these.  It  vn\\  be  remembered  that 
Messrs.  De  La  Kue,  Balfour  Stewart,  and  Loewy  discussed  this 
point  in  their  first  instalment  of  '  Eesearches  on  Solar  Physics/ 
published  in  1865,  and  as  result  they  concluded  that  of  605  spots 
measured  456  were  in  favour  of  Wilson's  theory,  namely,  that 
spots  were  hoUovvs,  74  were  against,  and  75  were  neutral.  But, 
be  it  said,  no  account  was  taken  of  the  position  of  the  nucleus 
relative  to  the  penumbra  when  the  spot  was  on  the  centre  of  the 
disc,  as  it  was  suggested  at  the  last  meeting  of  the  K.A.S.  should 
be  done — in  fact,  the  investigation  was  made  on  the  assumption 
that  the  umbra  was,  on  the  average,  central.  The  disc  was  con- 
sidered divided  into  six  lunes,  and  the  breadth  of  the  penumbra  on 
the  side  near  the  centre  of  disc  expressed  as  a  fraction  of  the  breadth 
on  the  side  from  the  centre,  and  the  means  for  each  lune  taken, 
and  these  means  were  found  to  be  larger  for  the  lunes  near  the 
limbs  than  in  the  others.  In  his  original  investigation  of  this 
point  Prof.  Alexander  Wilson  (Phil.  Trans.  1774)  specially  pointed 
out  the  importance  of  noting  the  varying  appearance  of  the  spots 
as  they  travel  across  the  disc,  and  the  drawing  which  accompanies 
his  paper,  showing  the  typical  case  which  led  to  his  theory,  leaves 
nothing  to  be  desired  in  this  respect ;  but  the  agreement  of  this 
drawing  with  his  theory  is  so  exact  and  so  unusual,  as  to  tempt 
one  to  suspect  exaggeration. 

As  a  result  of  the  death  of  Prof.  L.  Schwarz,  formerly  Director 
of  the  Observatory  at  Dorpat,  Prof.  G-.  Lewitzky,  hitherto  Director 
of  Charkow  Observatory,  has  been  appointed  to  Dorpat.  Dr. 
Ludwig  Struve,  who  has  been  actually  in  charge  of  the  latter 
observatory  for  the  past  few  years,  takes  Prof.  Lewitzky's  plaoe  at 
Charkow. 


WoLSiNGHAM  Obsebvatoby  Cibctjlab,  No.  4 1,  states  that  a 
very  red  8th  mag.  star  of  Type  IV.,  not  in  B.  D.,  was  found  on 
Nov.  29  in  E.A.  17*"  54"*3,  Dec.  4-58  14'  (1900). 

Mb.  Mabth  points  out  that  on  June  4  and  5  next  there  will 
be  an  opportunity  of  testing  how  near  to  Jupiter  a  star  of  4*3 
magnitude  can  be  seen  with  the  naked  eye. 


From  an  Oxford  Note-Book. 

It  was  known  at  the  time  of  the  death  of  Prof.  Adams  that  he 
had  left  a  considerable  quantity  of  MSS. ;  but  it  was  not  known 
how  readily  these  MSS.  might  be  prepared  for  publication.  The 
work  of  examination  was  undertaken  by  Mr.  R.  A.  Sampson,  of 
St.  tlohn's  College,  Cambridge  (Isaac  Newton  Student),  now  Pro- 
fessor of  Mathematics  at  Newcastle-on-Tyne,  and  he  has  been 
earnestly  devoting  his  energies  to  the  task,  which  has  proved  a 
somewhat  arduous  one,  for  some  two  years.     In  response  to  a 


iiigMk 


Xan.  1895.]  Notes.  69 

rsonal  request  for  information  ns  to  his  progress,  Prof.  Sampson 
very  kindly  allowed  me  to  state,  for  the  information  of  the 
i«:^.^iny  who  feel  the  deepest  interest  in  the  outcome,  that  he  has 
c-ompletely  arranged  and  separated  from  incidental  and  preparatory 
v«^  ork  the  following  series  of  memoirs  : — 

1.  Lectures  on  Lunar  Theory  ; 

2.  Lectures  on  Jupiter's  Satellites  ; 

3.  Solution  of  the  infinite  determinant ; 

4.  Some  small  matters ; 

i>f  which  the  first  is  thoroughly  complete  and  the  second  well 
advanced.  There  is  a  considerable  quantity  of  MS.  still  to  be 
examined,  and  the  main  hope  remaining  is  that  the  scheme  of 
Luuar  Theory  sketched  in  M.  N.  xxxviii.  p.  44  is  more  or  less 
completely  worked  out.  "  There  are  large  sections  of  this  work,'' 
sjiys  Prof.  Sampson,  "  but  I  do  not  yet  know  how  completely  thejse 
fragments  will  fit  together."  It  may  be  still  one  or  two  years  ere 
the  examination  can  be  completed. 

It  \i-ill  he  welcome  news  to  those  interested  in  Variable  Stars 
that  the  late  Mr.  George  Knott  has  left  in  MS.  his  observations 
o^  23  variables,  as  below^ : — 

^  Cephei.  V  Geminoruin.  S  Ursffi  Maj.  S  Cygni. 

T   lauri.  S  Canis  Min.  8  Coronie.  UOygni. 

^  Tauri.  U  Canis  Min.  R  Scorpii.  S  Delphini. 

^  Aurigie.  U  Geminorura.  S  Scorpii.  R  VulpeculA. 

^  Ononis.  U  Cancri.  R  Cyf<ni.  T  Cephei. 

^  Ganid  Min.  R  Ursie  Maj.  T  Aquilic 

The  observations  are  recorded  with  the  most  beautiful  neatness 
111  23  separate  books  ;  and  there  are  also  rolls  of  miUi metre-paper 
^th  the  curves  of  brightness,  which  show  clearly  the  accuracy  of 
the obsenations.  The  question  of  the  publication  of  these  observa- 
tions, w  hich  are  a  veritable  mine  of  wealth,  is  under  consideration. 
Mr.  Knott's  telescope  was  a  7^-inch  refractor,  formerly  belonging 
to  the  Rev.  W.  K.  Dawes,  and  it  is  to  be  hoped  that  an  instrument 
^itji  such  a  history  may  pass  into  the  possession  of  a  worthy  suc- 
cessor. I  believe  it  is  for  sale,  together  with  a  transit-instrument 
and  other  apparatus.  

It  will  probably  be  news,  not  only  to  the  world  at  large  but  to 
many  Fellows  of  the  Society  even,  that  the  Eoyal  Astronomical 
Society  must  shortly  give  a  medal  or  reward  of  astronomical  merit 
other  than  their  Gold  Medal.  By  the  terms  of  a  gift  made  to  them 
in  1861,  and  announced  in  the  '  Monthly  Notices,*  vol.  xxii.  p.  102, 
the  annual  interest  of  £300  stock,  or  the  accumulations  thereof  for 
*ny  terra  not  exceeding  seven  years,  are,  at  the  discretion  of  the 
Council  to  be  from  time  to  time  given  *'  in  the  form  of  a  medal,  or 
of  money,  or  both,  to  the  writer  of  any  astronomical  work  or 
DBemoir,  the  inventor  or  improver  of  any  astronomical  instrument, 
the  discoverer  of  any  new  heavenly  body,  or  the  promoter  in  any 
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Qitber  wmj  of  the  Scierure  of  AstroBooiT.'^  TbeciooGr  (Mrs.  Hannah 
JaekaoOr  «/«  Gwilt)  resenred  tbe  f^Tidenids  during  b^*  life ;  bat 
her  re(?ent  death  brings  the  matter  under  the  eoasideration  of  tbe 
Council  some  thirt j  jears  afeer  the  original  gift. 

A!r  experiment  of  the  graTesI  impoiiance  to  artiste  and  owners 
(A  Taiaable  pictures  is  being  condneted  at  Soath  Kensington. 
Under  Capt.  Abnej's  snperinlendenre  a  galley  has  been  lifted 
so  as  to  shut  out  tbe  most  important  actinic  rajs  which  cause 
paintings  to  fade,  and  ret  to  show  pictures  in  their  true  colours  ! 
This  marreDoos  resnh  has  been  attained  as  follows :  dajlight  is 
admitted  through  skjlight  windows  of  coloMred  glass,  tbe  panes 
being  alternately  green-bhie  and  yellow,  so  that  actinic  rajs  ara 
excluded.  At  the  same  time  tbe  mixture  of  these  colours  pro- 
daces  tbe  effect  of  white  light  to  tbe  eye ;  and  a  committee  of 
artists  has  decided  that  pictures  are  seen  sen^iblj  in  their  true 
amours.  The  gallerj  ("  Baphael  Cartoon  "  GJallerj)  has  been  open 
to  tbe  public  some  little  time,  and  it  is  curious  to  note  how  com- 
pletelj  unconscious  the  visitors  are  of  anjthing  strange  in  the 
lighting.  

A  VSCYJTT  memoir  bj  Dr.  Drejer,  on  the  Micrometric  Observa- 
tions of  Nebuke,  deals  with  a  subject  of  great  interest.  In  his 
introduction  be  sajs,  **  Tbat  although  nearlj  all  the  nebuke  visible 
in  our  latitude,  and  bright  enough  to  be  well  measured  with  a 
refractor  of  average  size,  have  repeatedlj  been  microraetricallj 
observed  during  tbe  last  forty  jears,  this  branch  of  sidereal  astronomy 
can  bj  no  means  be  considered  to  be  exhausted.*'  Most  of  us  will 
cordially  agree  with  Dr.  Dreyer,  and  may  even  go  further  and 
wonder  whether  serious  work  in  this  branch  has  yet  been  com- 
menced. It  is  only  a  few  years  since  Dr.  Roberts  first  took  a 
photograph  of  the  Andromeda  nebula  and  revealed  its  true 
structure  and  possible  significance.  If  we  may  trust  our 
eyes,  we  have  in  this  nebula  and  in  others  since  photographed 
an  actual  picture  of  Laplace's  hypotlietical  nebula;  but,  as 
yet  we  have  no  measures  of  precision,  which  will  give  us  any 
information  as  to  whether  the  apparent  satellites  are  really  in 
motion  round  the  central  mass.  It  is  in  some  ways  no  more  easy 
to  make  micrometric  measures  of  the  confused  image  on  a  photo- 
graphic plate,  than  it  is  to  make  micrometric  measures  of  tbe 
Ul-aefined  object  seen  in  a  telescope.  But  by  treating  photo- 
graphs taken  on  different  dates  in  as  nearly  as  possible  the  same 
manner  and  at  the  same  time,  it  does  not  seem  hopeless  to  extract 
some  measures  of  considerable  accuracy  from  pictures  of  nebulse. 
Dr.  Dreyer's  work  has,  however,  a  somewhat  different  object,  viz. 
the  fixing  of  the  positions  of  nebulae  with  reference  to  neighbouring 
■tars.  It  has  been  carried  out  with  a  thoroughness  for  which 
those  familiar  with  his  former  work  will  be  prepared.  The  final 
outcome  is  a  catalogue  of  positions  of  loo  nebulse  for  1890. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  January  ii,  1895. 

Capt.  W.  DB  W.  Abnby,  C.B.,  F.R.SJ,  President^  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Tubneb,  M. A.,  B.Sc.,  and 

E.  W.  Maundbb. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr.  Maunder,  74  presents  have  been  received  since  the  date 
^  the  last  meeting.  Amongst  those  calling  for  special  notice  are 
fte  'Xautical  Almanac'  for  1898  with  the  separate  part  which  is 
sold  for  one  shilling  and  gives  solely  the  information  necessary  for 
B^unen,  There  are  a  number  of  enlargements  of  lunar  photo- 
graphs by  Prof.  "Weinek.  The  originals  of  these  pictures,  taken  by 
Mm.  Loewy  and  Puiseux  at  the  Paris  Observatory,  are  enlarged  to 
»  wale  twice  that  of  Schmidt's  Map.  Then  we  have  another  in- 
stalment of  the  Astronomische  Gfesellschaft  Catalogue  for  the 
«)ne  +40**  to  +50**.  Mr.  C.  Sharp,  who  has  been  liberal  to  the 
library  on  former  occasions,  has  presented  two  books — one  a 
volume  of  popular  essays  on  astronomical  subjects  by  Dr.  J.  R. 
Hind  and  the  other  Mr.  Gore's  *  "World  of  Space.'  Dr.  Sheldon 
■ends  specimens  of  experiments  in  Astronomical  Photography  with 
the  short-focus  lens  from  an  optical  lantern.  One  photograph  is 
&  picture  of  the  constellation  Orion,  and  on  the  original  is  shown 
ft  faint  outline  of  the  nebula  that  Prof.  Barnard  showed  in  a 
recent  photograph. 

i)r.  Common  read  a  note  on  a  modified  or  skew  form  of  Cassegrain 
^lescope.  After  stating  that  telescopes  of  the  Cassegrain  form,  but 
^th  the  small  mirror  placed  at  one  side,  had  been  made  in  Germany 
B^y  years  ago,  he  mentioned  some  experiments  made  about 
10  years  ago,  which,  however,  were  not  successful ;  and  then  gave 
tbe  results  of  his  more  extended  experiments  made  during  the  last 
two  years,  from  which  he  found  that  with  certain  relations  of  thfr 
CQfves  of  the  two  mirrors  and  the  angles  of  reflection,  this  form  of 
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telescope  gave  much  better  resalts  than  he  had  expected.  He 
pointed  out  the  advantages  of  this  form  of  telescope  for  spectro- 
scopic work  and  in  the  shortening  of  length.  There  were  also,  he 
stated,  other  advantages,  such  as  the  non-interference  of  supports 
of  small  mirrors  with  the  light  from  the  object,  and  the  consequent 
freedom  of  the  field  from  the  usual  diffraction  rays.  8ome 
lantern-slides  were  given  illustrating  the  paper  and  some  large 
photographs  of  the  Moon  taken  with  trial  telescopes. 

Prof,  Turner.  It  has  been  remarked  that  most  improvements 
in  practical  optics  have  been  due  to  experiment  and  not  to  theory, 
and  I  can  bear  testimony  by  personal  experience  to  the  truth  of 
this  remark.  Some  time  back,  Dr.  Common  was  kind  enough  to 
give  me  information  as  to  the  way  the  wind  was  blowing,  and 
taking  advantage  of  his  remarks  I  employed  such  leisure  as  I 
•had  to  looking  at  the  theoretical  conditions  of  oblique  reflection. 
I  am  sorry  to  say  that  1  only  succeeded  in  following  him  at 
some  distance  in  verifying  his  experimental  results  when  they 
were  made  known  to  me.  To  give  one  single  instance  of  this 
kind, — the  angle  which  the  second  reflection  should  take  might 
have  been  found  out  easily  from  theoretical  considerations,  but  I 
am  bound  to  say  it  did  not  occur  to  me  until  after  he  had  deter- 
mined it  practically.    [For  continuation  of  remarks,  see  p.  8i.] 

Mr.  T.  W.  Bush,  There  is  one  question  I  should  like  to  ask  in 
relation  to  this  form  of  telescope  with  which  Dr.  Common  seems 
to  have  been  so  successful,  and  that  is,  did  Dr.  Common  take 
|>ain8  to  produce  any  special  figures  for  the  two  mirrors  ? 

Dr.  Common,  With  regard  to  that  question,  I  mentioned  that 
1  did  not  use  any  particular  form  of  mirror.  The  convex  mirrors 
were  as  near  as  I  could  get  them  like  the  parabolic  mirror  in 
the  Cassegrain  form  of  telescope.  Whether  it  would  be  better  to 
^ve  the  convex  mirror  the  hyperbohc  form,  as  used  in  the  Casse- 
grain telescope,  I  have  not  yet  determined.  That  does  not  affect 
the  main  question,  which  is  the  circular  appearance  of  the  stars. 

Tlie  Astronomer  Royal,  As  the  President  has  called  upon  me 
I  feel  bound  to  make  a  few  remarks,  but  they  must  be  confined 
to  generalities.  The  point  which  strikes  me  in  this  is  that 
it  is  a  new  departure  for  the  reflector,  because  the  tendency 
has  of  late  years  been  to  shorten  the  ratio  of  focal  length  to 
aperture,  and  now  Mr.  Common  is  going  in  the  other  direction 
rather;  and  I  must  express  satisfaction  at  seeing  that  this  is 
leading  to  a  recognition  of  the  value  of  sufficient  focal  length  in 
•obtaining  proper  results  from  any  good  telescope.  It  seems  to  me 
that  experience  has  shown  that  when  we  go  to  extremes  in  either 
direction  we  lose  something  in  one  way  or  another.  Extreme 
length  of  course  gives  great  difficulty  in  manipulation,  while 
an  extremely  short  focus,  although  it  is  convenient  in  some 
respects,  gives  too  small  an  image ;  so  as  a  matter  of  experience 
we  appear  to  be  led  to  a  conclusion  in  favour  of  increased  focal 
lengUi  in  order  to  deal  with  that  concentration  of  light  which  has 
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«Binewbat  misled  those  who  have  adopted  verj  short  focal  len^h. 
I  wish  to  express  my  deep  sense  of  the  very  great  importance  of 
iliis  new  departure  in  the  use  of  the  reflector,  or  rather  the  appli- 
cation of  the  reflector  principle.  This  is  a  very  important  advance 
which  has  been  made,  and  I  am  sure  the  Fellows  will  join  me 
in  giving  very  hearty  thanks  to  Dr.  Common  for  his  very  in- 
teresting account  of  it. 

The  President,    I  do  not  wish  to  add  to  what  the  Astronomer 
lioyal  has  said  beyond  congratulating  Dr.  Common  upon  his  new 
departure.     I  think  we  may  say  we  have  come  almost  to  the  limit 
<l  sensitiveness  in  our  plates,  so  that  we  have  one  standard-factor 
with  regard  to  the  materials  we  have  for  use  in  these  operations. 
Though  we  have  reduced  times  of  exposure  from  minutes   to 
seconds,  and  from  seconds  to  fractions  of  a  second,  I  think  there 
is  Tery  little  chance  of  getting  such  a  like  increase  in  the  sensi- 
tireness  at  the  present  time.     Therefore  in  practical  work  with 
photography  it  is  necessary  to  work  with  the  present  standard  in 
view  rather  than  upon  the  supposition  that  any  great  increase  of 
sensitiveness  will  arise.     I  think  we  ought  to  thank  Prof.  Turner 
for  the  lucid  explanation  he  has  given.     It  was  very  interesting  to 
see  the  way  in  which  he  developed  his  theory.     I  am  sorry  for 
«)me  reasons  that  that  theory  did  not  precede  the  experimental 
work  which  Dr.  Common  has  done  so  well. 
A  Tote  of  thanks  was  accorded  to  Dr.  Common. 
CajA.  E.  If,  ffiUs  then  read  a  preliminary  note  on  the  deter- 
ffiioation  of  terrestrial  longitudes  by  photography,  and  exhibited  an 
instniment  that  he  had  had  made  for  that  purpose.     The  instru- 
ment was  a  telescope  mounted  as  an  altazimuth  on  a  firm  tripod 
stand,  with  a  camera  attached  in  place  of  an  eyepiece.     The  method 
of  the  determination  was  first  to  photograph  the  Moon  on  or  about 
the  centre  of  the  plate,  giving  instantaneous  exposiures  at  intervals 
of  i|  to  2^  minutes  according  to  the  age  of  the  Moon;  then 
the  instrument  being  left  chunped    in  the  same    position,  to 
wait  until  some  bright  star  arrived  in  the  field  and  then  to  expose 
the  plate  again  for  about  one  minute,  so  that  the  star  would 
kaye  a  traU  on  the  plate.     These  exposures  to  stars  are  repeated 
four  or  five  .times.     Having  noted  the  chronometer-times  of  ex- 
posore  and  measured  and  reduced  the  plate  by  appropriate  formulsB^ 
it  is  possible  to  find  the  difEerence  of  Bight  Ascension  of  the  star 
and  Moon  at  the  time  of  exposure  of  the  latter,  and  hence  the 
longitude.      Photographs   taken    at    Chatham  on  the    night  of 
Odober  i6,  when  the  instrument  was  set  up  on  rigid  masonry 
piers,  were  shown,  Jupiter  and  Aldebaran  being  the  objects  pho- 
tographed at  the  later  exposures. 

Dr,  Downing,  I  think  that  Capt.  Hills'  method  will  probably 
!»  of  ^^t  service  to  travellers  and  others.  When  I  first  took  up 
xny  position  as  Superintendent  of  the  '  Nautical  Almanac,'  I  grudged 
the  time  given  to  lunar  distances,  because  I  knew  they  were  of  little 
^oe  in  determining  longitude  at  sea.    After  reading  Dr.  Schlicter's 
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paper  in  the  Journal  of  the  Boyal  Geographical  Society,  I  wa» 
inclined  to  think  that  something  might  be  made  of  Innar  distanoes 
by  means  of  photography ;  but  the  difficulty  was,  according  to  his 
experiments,  that  it  was  necessary  to  have  the  Moon  and  a  star  dose 
together,  as  it  was  not  possible  to  photograph  large  angular  dis^ 
tances  ;  I  think,  however,  that  with  recent  developments  it  will  be 
possible  to  photograph  sufficiently  large  angular  distances;  but 
Gapt.  Hills  has  shown  us  how  to  proceed  in  a  new  direction  in  the 
matter,  which  is  of  course  of  great  practical  importance  and  appears 
to  be  susceptible  of  great  accuracy.  The  only  diflSculty  is  whether 
it  would  be  always  practicable  to  have  a  convenient  star  in  a  proper  • 
position  with  reference  to  the  Moon.  I  should  like  to  ask  him 
what  the  difference  in  declination  of  the  Moon  and  the  object  for 
comparison  should  be  in  order  to  determine  the  longitude  with 
accuracy? 

JVo/.  Turner.  This  paper  is  of  very  great  uiterest,  but  I  do  not 
know  whether  we  are  yet  within  measurable  distance  of  being  able 
to  do  without  lunar  distances.  I  have  heard  the  question  asked 
by  naval  officers  of  considerable  eminence :  *'  What  would  you  do- 
ii  being  at  war  and  a  prize  being  taken  and  you  were  put  with 
other  officers  of  the  prize-taking  ship  on  board  the  prize  to  navigate 
her  to  some  port  ?  "  The  enemy,  if  they  were  wise,  would  probably 
throw  their  chronometers  overboard  before  hauling  down  their  flag, 
and  it  is  necessary  for  officers  to  learn  lunar  distances  in  order  to 
navigate  the  prize  home  if  she  has  no  chronometers  on  board. 
But  I  think  C^pt.  Hills  has  taken  us  a  step  further  in  the  direction 
of  doing  without  lunar  distances  than  we  have  ever  been  yet.  I 
was  interested  particularly  in  two  points  which  he  mentioned. 
The  first  was  the  very  simple  and  natural  way  in  which  he 
managed  to  make  a  substitute  for  a  reseau  which  we  have  found 
so  useful  in  measuring  the  plates  of  the  Astrographic  Chart. 
Oapt.  Hills  has  taken  the  bull  by  the  horns,  or  rather  the  needle 
by  the  point,  and  scratched  the  film  so  as  to  get  a  straight  line.^ 
I  have  thought  sometimes  that  the  photographs  which  have  been 
taken,  which  have  no  reseau  on  them,  could  have  the  want  supplied 
by  having  the  reseau  photographed  on  a  copy  of  them  afterwards. 
Ckpt.  HiUs  has  found  another  means  to  the  same  end.  •  The  second 
point  I  was  interested  in  was  Capt.  Hills'  remarks  about  refraction.^ 
Me  says  it  is  important  to  photograph  the  objects  on  the  meridian, 
otherwise  refraction  will  change  during  the  internal  exposures.  I 
have  only  reflected  on  the  matter  for  a  few  moments  and  I  may  be 
wrong,  but  I  cannot  help  thinking  that  remark  is  merely  evidence  of 
how  ingrained  in  our  minds  is  the  Bight  Ascension  and  Declination 
system  of  co-ordinates.  There  seems  to  be  no  reason  why  the  errors . 
of  refraction  should  affect  the  observations  made  at  any  zenith' 
distances  if  we  chose  co-ordinate  axes  in  suitable  directions  to 
eliminate  this,  as  Capt.  Hills  suggests  is  the  case  when  photographs 
are  taken  on  the  meridian. 

Mr.  Inwards.    Speaking  as  a  traveller,  I  assume  that  the  instru-r. 
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tnent  exhibited  is  not  one  that  Capt.  Hills  would  take  across  the 
titeppes  of  Tartary  or  across  South  America.  I  think  we  might 
iiAve  something  as  strong  but  lighter.  It  might  bd  made  of  ir6ii« 
I  think.     The  method  is  an  admirable  one. 

Mr.  Maunder.    What  would  be  the  limit  of  magnitude  for  a 
atar  to  trail  on  the  plate  ? 

Mr.  Dyson.    I  did  not  quite  follow  Gapt.  Hills  in  his  explanation 
how  he  oetermined  the  centre  of  the  Moon  to  measure  from« 

Capt.  HUU.  Dr.  Downing  remarked  about  the  measuring  of 
lunar  distances  up  to  90^.  It  would  be  impossible  to  get  them  on 
the  plate  unless  the  scale  were  very  much  smaller,  and  the  measure- 
ment  would  then  be  more  inaccurate.  In  answer  to  Mr.  Inwards' 
question,  I  may  say  that  thi8  particular  pattern  was  designed 
for  experimental  purposes  entirely.  A  smaller  instrument  would 
do  proportionately  welL  The  focal  length  of  this  is  191I  inches : 
by  reducing  it  to  12  inches  we  shouud  have  an  instrument 
weighing  12  or  14  lbs.  The  one  exhibited  weighs  55  lbs.,  and 
wh^  transport  is  of  no  importance,  that  instrument  would  be 
availaUe.  As  to  Prof.  Turner's  remark  about  refraction,  I  do 
not  like  to  differ  from  him,  but  I  am  measuring  the  di&rence  of 
S.A.  on  the  plate  and  getting  the  Greenwich  time  from  that 
difference.  A  difference  in  altitude  ^ill  affect  that  !ELA.  unless  the 
Moon  is  on  the  meridian.  Mr.  Maunder  asked  what  the  magni* 
tude  of  the  star  should  be.  I  do  not  think  that  a  star  fainter 
than  the  2nd  magnitude  will  give  a  trail,  at  least  in  England,  but 
in  a  clear  atinosphere  there  is  no  doubt  that  a  mucli  smaller 
magnitude  than  that  will  produce  a  trail.  As  to  getting  the  centre 
of  tihe  Moon,  I  tried  several  methods,  and  the  method  finally  adopted 
is  to  measure  the  diameter  of  the  Moon  on  the  plate  by  the 
micrometer  in  different  directions. 

The  Astronomer  Boyal.  Why  should  not  the  Moon  be  assumed 
dicular? 

C(q>i.  HUU.  Because  it  is  not  circular  on  the  plate.  That  is 
owing  to  distortion.  I  think  it  is  preferable  to  measure  it  direct 
on  the  plate. 

The  Astronomer  Boyal.    That  is  liable  to  error. 

Caipi.  HUU.    Yes,  you  must  take  a  large  number  of  measures. 

The  President.    I  think  we  are  very  much  indebted  to  Capt. 

Hills  for  having  brought  forward  this  method :  I  have  no  doubt  it 

will  be  very  interesting  in  the  future.     One  or  two  points  struck 

me.    First  about  the  trails.    Capt.  Hills  said  in  this  atmosphere 

tbe  trail  of  a  star  was  limited  to  the  2nd  mag.     I  have  just  come 

from  a  place  which  is  very  cold,  and  the  air  is  very  clear,  3500  feet 

•l)ove  the  sea,  and  there  I  have  been  photographing  some  trails  of 

^loatorial  stars ;  and  I  find  that  it  is  possible  to  get  a  trail  from 

•11  equatorial  star  of  about  7th  magnitude.      The  stars  at  this 

ihitade  are  intensely  bright,  and  there  is  no  atmospheric  disturb- 

SDoe.    In  taking  lunar  distances  with  a  camera  of  this  kind  I  rather 

^ubt  whether  it  would  give  results  as  accurate  as  the  ordinary 
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▼isual  method  of  taking  lunar  distanoes^  because  there  would  be  a 
perceptible  motion  during  the  time  of  exposure^  and  therefore  one 
might  not  get  an  accurate  distance  of  the  star  from  t^  Mooiw 
I  think  Capt.  Hills  has  made  a  great  advance  on  the  work  of  hia 
predecessors  in  this  matter. 

The  PresidenU  Gapt.  Hills  has  referred  to  Prof.  Tamer's 
method  of  reducing  the  stars  for  the  Astrographic  Chart,  and  I  am 
glad  to  say  Prof.  Turner  has  a  paper  on  this  subject  which  I  will 
ask  him  to  read. 

Prof.  TWner.  This  paper  to-night  runs  in  the  direction  of  a 
subject  which  has  been  engrossing  my  thoughts  for  the  last  year 
or  two,  and  I  cannot  help  feeling  that  the  result  of  that  work  ia 
an  important  one.  It  concerns  the  method  of  measurement 
and  reduction  of  plates  taken  for  the  Astrographic  Chart.  The 
method  of  taking  the  plates  has  been  settled  some  time  sincey 
and  all  the  seventeen  mstruments  are  at  work  and  there  is  no 
difficulty  left  about  the  taking  of  the  plates;  but  the  question 
of  measurement  and  what  is  to  be  done  with  them  when  taken  is 
not  settled.  This  question  was  raised  simultaneously  with  all  the 
questions  about  talang  the  plates.  Shortly  after  the  Conference 
of  1SS7  Dr.  Gill  contributed  an  exhaustive  essay  about  the  re- 
duction of  the  plates  to  be  taken  by  the  seventeen  observatoriee, 
•which  appeared  in  the  first  number  of  the  <  Bulletin '  of  the  Pe]>- 
manent  Committee.  Since  then  we  have  had  6  years'  experience, 
and  in  such  a  matter  experience  is  worth  much  more  than 
theory ;  and  if  I  mention  I)r.  Gill's  essay  it  is  merely  to  show 
how  far  we  have  gone  since  that  essay  was  written.  Dr.  Gill 
mentioned  three  ways,  any  of  which  may  be  adopted  for 
measuring  the  plutes : — ^First,  the  method  of  rectangular  co- 
ordinates ;  secondly,  the  measurement  of  polar  co-ordinates  (the 
measures  in  both  these  cases  to  be  converted  into  B.A.  and 
declination);  and  thirdly  the  parallactic  method  of  measuring 
B.A.  and  declination  directly  on  the  plates.  He  remarked  with 
regaird  to  the  rectangular  method  that  it  was  not  so  accurate  as 
the*  other  two,  and  has  not  simplicity  in  reduction.  The  second 
point  of  his  essay  was  that  he  proposed  an  extremely  elaborate 
investigation  for  each  plate  and  a  method  of  reduction  involving 
very  heavy  numerical  computations^  and  he  came  to  the  conclusion 
that  the  reduction  could  not  be  carried  out  without  a  central 
bureau  with  a  budget  of  £10,000  a  year.  In  my  paper  I  make 
a  proposition  which  will  contrast  with  those  points.  I  adopt 
throughout  the  method  of  rectangular  co-ordinates  because  it  admits 
of  simplicity ;  and  as  we  have  no  idea  of  the  life  of  a  photographic 
plate,  since  it  has  not  been  in  use  long  enough  for  us  to  know 
that,  I  hope  it  will  be  within  the  capacity  of  any  observatory  to 
make  any  measures  which  are  requireid  without  appeal  for  extra- 
neous aid.  The  instrument  I  exhibit  here  is  a  rough  model  of  an 
old  micrometer  which  has  been  adopted  for  the  purpose  of  making 
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some  experimental  measures  whibt  the  micrometer  is  being  made 
for  permanent  use.  [Prof.  Turner  then  proceeded  to  show 
diagrams  illustrating  the  method  of  applying  corrections  to  the 
measures  of  one  plate  to  make  them  comparable  with  the  corre- 
sponding measures  on  the  adjacent  plates,  and  exhibited  specimen 
results.] 

The  Astronomer  Royal.  It  seems  to  me  there  cannot  be  two 
opinions  as  to  the  great  yalue  of  the  work  Prof.  Turner  is  doins^ 
in  clearing  the  ground  for  the  utilization  of  the  astrographic  work 
that  is  being  carried  out  at  many  obserratories.  There  iff  no  use  in: 
taking  a  large  number  of  photographs  unless  we  are  certain  they 
are  properly  taken,  and  the  results  can  be  made  of  use  at  a  future 
time.  The  reduction  of  the  measures  of  a  photograph  is  a  matter 
which  involves  so  much  labour  that  it  becomes  of  the  greatest 
importance  to  simplify  it  as  much  as  possible.  Prof.  Turner  has' 
done  a  great  service  in  going  into  that  question,  the  improve- 
ments he  has  introduced  lately  having  certainly  rendered  reductions' 
Tery  much  easier  and  simpler,  and  any  lessening  of  the  labour  is  a 
matter  of  the  very  greatest  importance.  Mr.  Dyson  and  I  have 
been  experimenting  upon  this  matter  at  Greenwich,  and  measuring 
wme  photographs.  We  contributed  a  short  note  on  the  subject  ta 
show  how  the  work  is  goin^  on,  and  I  think  we  have  arrived 
substantially  at  the  same  resmts.  We  have  worked  practically  on 
the  same  method^  but  with  some  slight  difference. 

Mr.  Dyson.  We  found  that  Prof.  Turner's  method  applied 
very  well  and  gave  very  accurate  results.  Of  course  no  one 
would  expect  extreme  accuracy  where  so  many  measures  have  to  be 
made ;  but  I  have  no  doubt  at  all  that  the  method  of  reduction  is 
rapid  and  tolerably  accurate.  I  think  Mr.  Turner's  method  of 
getting  rid  of  the  square  terms  by  means  of  a  diagram  is  a  useful 
simplification  of  the  process,  and,  as  the  Astronomer  Boyal  says, 
rapidity  is  of  very  great  importance  where  there  is  so  much 
numerical  work. 

Sir  Robert  Ball.  Are  the  corrections  spoken  of  those  which  are 
necessarily  involved  in  the  fact  that  we  are  projecting  the  celestial 
sphere  down  on  the  tangent  plane  ?  The  stars  are  on  the  sphere, 
but  the  photographic  plate  represents  a  tangent  plane  to  that 
sphere.  Is  it  the  correction  due  to  the  transference  from  the 
spbere  to  the  plane  which  is  involved  in  the  formulae  Prof.  Turner 
bas  just  shown  us  ? 

Prof,  Turner.  The  correction  is  from  one  plane  to  another.  I 
bave  rather  an  objection  to  referring  co-ordinates  to  the  celestial 
*pbere ;  it  rather  complicates  matters.  In  transferring  them  ta 
tbe  sphere  all  sorts  of  difficulties  arise.  In  a  previous  paper  I 
g&ve  reasons  for  thinking  that  if  the  measures  are  left  as  sho\)m 
on  the  photographic  plate  they  would  be  far  more  useful  than  if 
tbey  were  converted  into  any  other  system. 
A  vote  of  thanks  was  accorded  to  Prof.  Turner. 
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The  following  papers  were  announced : — 

H,   C,  EuuelL     ^<  Observations  of  the  Transit  of  Mercuryv 
1894  November  10,  made  in  New  South  Wales.'' 
.   Capt.  E.  H.  Bills.    *^  Freliminarj  Note  on  the  Determination  of 
Teirestrial  Longitudes  by  Photography." 

,  Koyal  Observatory^  Cfreenwich.  ^*  Mean  Areas  and  Heliographic 
Latitudes  of  Sun-spots  in  the  year  1392,  deduced  from  Fhotographa 
taken  at  the  Eoyal  Observatory,  Greenwich,  at  Dehra  Diin  (India), 
and  in  Mauritius.'' 

Roycd  Observatory^  Oreenwich.  '*  Observations  of  Occultations 
of  Stars  by  the  Moon,  and  of  Phenomena  of  Jupiter's  Satellites, 
made  in  the  year  1894." 

Eoyal  Observatory^  Qreenwich,  **  Observations  of  Encke's 
Comet." 

Prof.  T.  B.  Safford.  "  On  the  Need  and  Usefulness  of  Co- 
operation in  Meridian  Observation." 

Dr.  A.  A.  Common.  '*  Preliminary  Note  on  a  Modified  (Skew) 
form  of  Oassegrain  Telescope." 

.  Prof.  B.  B.  Turner.  "  On  the  Measurement  and  Eeduction  of 
Plates  for  the  Astrographic  Chart." 

Dr.  J.  L.  E.  Dreyer.  '*  Index  Catalogue  of  NeWlsd  found  in  the 
years  1888-94,  with  Notes  and  Corrections  to  the  New  Oeueral 
Catalogue." 

Bjoddxffe  Observatory^  Oxford.  "  Observations  of  Comets  S^awer- 
thai  1888,  Davidson  1889,  Wolf  1891,  Hqlmes  1892,  Rordame* 
<)a^nisset  1893,  and  Encke  1894,  and  estimatipns  of  Magnitude  of 
Nova  Aurigae." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

J.  J.  Aubertin^  ^^  Duke  Street,  St.  James's,  S.W. ;  C.  J.  Green^ 
M.B.C.S.,  10  St.  Paul's  Square,  Preston,  Lancashire;  Frederic 
Bammond,  P.R.I.B.A.,  2  Mercer's  Eoad,  Tufnell  Park,  N.  ; 
fViUiam  Barnett^  *  Cullentra,'  Wimbledon  Park,  S.W. ;  Rev. 
Thomas  Roseby,  M.A.,  LL.D.,  The  Parsonage,  Marrickville, 
N.  S.  Wales  ;  Rev.  P.  B.  Waddell,  M.A.,  B.D.,  The  Manse,  White- 
kirk,  East  Lothian,  Scotland  ;  and  Robert  Wiyglestvorth^  York. 

'  The  following  Candidates  were  proposed  for  election  as  Fellows 
^  the  Society : — 

O.  D.  Birst,  Sydney,  New  South  Wales  (proposed  by  H.  C. 
Bussell). 

Samuel  V.  Boffman,  i  Chelsea  Square,  New  York  City  (pro- 
posed by  C.  Lane  Poor). 

B.  T.  D.  Knox,  F.E.G.S.,  Lieut,  (late  Eoyal  Navy),  17  Upper 
Montagu  Street,  W.  (proposed  by  G.  L.  Chambers). 

E.  T.  J.  Love,  M.A.,  Lecturer  on  Physics  at  the  University, 
Melbourne,  Australia  (proposed  by  E.  L.  J.  Ellery). 

Rev.  D.  B.  Sparling,  B.A.,  Biddulph  Moor  Eectory,  Congleton 
(proposed  by  T.  K.  Mellor). 
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BOTAL  METEOEOLOGICAL  SOCIETY. 

The  Annual  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  January  i6,  at  the  Institution  of  Civil  Eogineers, 
Great  George  Street,  S.W.,  Mr.  R.  Inwards,  F.R.A.S.,  President, 
in  the  Chair. 

The  Council,  in  their  Report,  reviewed  the  work  done  by  the 
Society  during  the  past  year,  and  also  stated  that  additional 
Bccommodation  had  been  provided  to  meet  the  growing  needs  of 
the  library.  Forty-five  new  Felldws  had  been  elected  during  the 
year. 

Mr.  Inwards,  in  his  Presidential  Address,  dealt  with  the  subject 
of  **  Weather  Fallacies,"  which  he  treated  under  the  heads  of 
Saints  Day  fallacies,  Sun  and  Moon  fallacies,  and  those  concerning 
animali  and  plants.  He  also  referred  to  the  almanac  makers, 
weather  prophets,  and  impostors  who  have  from  time  to  time 
furnished  the  world  with  fit  materials  for  its  credence  or  its 
ridicule. 

Mr.  C.  Harding  read  a  paper  on  **  The  Gale  of  December  2i8t- 
jr2nd,  1894,  over  the  British  Isles."  This  storm  was  one  of 
exceptional  severity,  especially  over  the  northern  portions  of 
England  and  Ireland  and  in  the  south  of  Scotland.  It  developed 
energy  very  quickly  and  travelled  with  great  tapidity.  The 
flelf-recording  anemometers  show  that  the  greatest  violence  of 
the  wind  occurred  at  Fleetwood,  where  the  velocity  was  107  miles 
in  the  hour  between  8.30  and  9.30  a.m.  on  the  22nd;  and  for 
four  consecutive  hours  the  velocity  exceeded  100  miles.  This  is 
the  greatest  force  of  vrind  ever  recorded  in  the  British  Isles,  and 
is  10  miles  an  hour  in  excess  of  the  highest  wind  velocity  in  the 
^reat  storm  of  November  i6th-2oth,  1893.  At  Holyhead  the 
wind  in  squalls  attained  the  hourly  velocity  of  1 50  miles  between 
10  A.M.  and  noon  on  the  22nd.  The  strongest  force  was  mostly 
from  the  north-westward.  Much  destruction  was  wrought  both 
on  sea  and  land,  and  there  was  a  heavy  loss  of  Kfe. 


BRITISH  ASTRONOMICAL  ASSOCIATION. 

The  second  ordinary  meeting  of  the  fifth  session  of  the  Association 
was  held  at  University  College,  Gower  Street,  on  Wednesday, 
December  19,  Mr.  E.  Walter  Maunder,  President,  in  the  Chair. 

The  election  of  16  new  members  was  confirmed,  and  the  names 
of  6  candidates  were  read  and  suspended. 

Hu  President  referred  briefly  to  the  loss  the  Association  had 
flmstained  by  the  death  of  their  Vice-President,  Mr.  A.  Cowper 
Ranyard,  one  of  the  most  devoted  and  earnest  amateur  astronomers. 

On  the  motion  of  Mr.  G.  J.  Newbegin,  seconded  by  Dr.  Roberts, 
A  resolution  was  carried  expressing  the  great  regret  with  wliich 
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the  Meeting  had  beard  of  the  death  of  Mr.  BaDyard,  and  its 
sense  of  the  loss  sustained  both  by  the  Association  and  by  Englidi 
astronomy  at  large. 

Mr,  Petrie  read  the  report  of  the  Mars  Section,  of  which  Mr.  B. 
E.  Cammell  is  the  director.  The  report  stated  that  a  large 
number  of  drawings  had  come  to  hand ;  Mr.  Stanley  Williams  and 
M.  Antoniadi  had  both  been  fortunate  in  seeing  projections  on 
the  terminator.  A  large  number  of  canals  had  been  seen  by 
members,  Mr.  Williams  and  M.  Antoniadi  being  the  most  forto- 
nate  in  this  respect,  the  former  having  observed  more  dan  50 
(many  of  them  double),  the  latter  over  40. 

Mr.  G.  F.  ChamherB  read  a  paper  on  *'  The  Want  of  a  New  General 
Catalogue  of  StarSi"  Mr.  Chambers  said  that  not  Ions  nnoe  he 
was  engaged  in  compiling  a  catalogue  of  all  the  nake^eje  stars 
down  to  the  still  magnitude,  and  two  points  very  forcibly  impressed 
themselves  on  his  mind  in  the  course  of  this  work :  (z)  the  urgent 
necessity  for  a  new  comprehensive  general  catalogue  of  stars  and 
(2)  that  the  photometric  methods  of  Harvard  and  Oxford  should 
be  applied  with  the  least  possible  delay  to  the  southern  hemi- 
sphere. He  suggested  the  British  Association  Catalogue  should 
be  taken  ss  a  model,  but  its  scope  enlarged  to  include  all  stars  of 
the  7th  magnitude. 

Dr.  Downing  remarked  that  the  expense  of  such  a  catalogue  of 
stars  would  be  very  considerable.  He  had  looked  into  the  question 
lately,  and  found  that  the  cost  of  the  British  Association  Catalogue 
amounted,  for  computation  and  printing,  to  between  £1200  and 
£1400,  and  an  enlarged  edition  would  cost  considerably  more, 
probably  £2000.  He  thought  it  would  be  better  to  wait  a  few 
years  before  undertaking  such  a  work.  He  quite  agreed  as  to  the 
desirability  of  extending  the  Harvard  and  Oxford  photometric 
surveys  to  the  southern  hemisphere. 

Mr,  Chambers  replied  that  he  had  not  urged  the  immediate 
undertaking  of  the  work.  He  suggested  the  beginning  of  the 
twentieth  century. 

Col.  A,  Burton-Brown^  B.A.,  gave  an  address  on  "  Suitable 
Stations  in  Xorway  for  Viewing  the  Total  Eclipse  of  the  Sun  on 
August  8,  1896,"  illustrated  by  a  large  chart  of  the  whole  district 
under  consideration  compiled  from  the  best  sources.  Col.  Burton- 
Brown  said  he  had  spent  several  weeks  in  visiting  all  the  localities 
at  all  suitable  for  an  expedition  to  occupy,  and  described  in  detail 
the  advantages  or  drawbacks  of  the  various  possible  stations. 

The  President  then  announced  that  the  result  of  the  reply- 
postcards  sent  out  in  order  to  ascertain  the  most  convenient  hour 
for  holding  the  meetings  showed  a  considerable  majority  in  fiivoor 
of  the  present  hour,  5  o'clock. 

The  Meeting  then  adjourned. 
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Note  on  the  Geometrical  Optics  of  the  Skew  Caesegrtnn. 

At  the  last  meeting  of  the  Soyal  Astronomical  Society,  Dr.  Com- 
mon made  the  important  announcement  that  he  had  succeeded  in 
oonatructing  a  new  form  of  reflecting  telescope,  with  eminently 
satisfactory  results.  The  principle  of  the  instrument  consists  in 
the  oblique  reflection  of  the  rays  from  a  distant  object,  first  by  a 
concave  and  then  by  a  convex  mirror,  and  Dr.  Common  has  found 
ea^perimentally  how  ^e  aberrations  of  the  two  mirrors  may  be 
arrsnfled  to  counterbalance  each  other  and  give  good  definition  at 
the  ultimate  focus.  I  said  something  on  that  occasion  on  the 
geometrical  theory  of  oblique  reflection  at  curved  surfaces,  and  for 
convenience  give  a  brief  summary  of  those  remarks  here,  instead 
of  in  the  reported  account  of  the  proceedings  at  the  meeting. 

In  fig.  z,  let  fit  be  the  mirror;  centre  of  curvature  «;  and  con^ 
cider  first  a  plane  section  of  the  rays ;  if  rays  diverging  from  the 
point  p  meet  at  g,  then  p  and  q  are  the  foci  of  an  eUipse  touching 
the  muTor  at  m,  and  with  radius  of  curvature  me.  Let  <  u  t;  uf  be 
wckj  straight  line  in  this  plane  cutting  the  rays,  and  now  suppose 
the  whole  figure  to  revolve  through  a  small  angle  about  this  line 


Fig.  1. 


Kg.  a* 


as  axis ;  then  we  shall  have  an  incident  pencil  of  rays  passing 
through  the  small  line  t  u,  in  the  plane  of  the  paper,  and  tnrou^ 
another  small  line  at  />,  perpendicular  to  the  plane  of  the  paper ; 
and  falling  on  a  mirror  at  tit,  whose  curvatures  are  not  the  same 
in  both  directions,  the  radii  beine  respectively  fne  in  the  plane  and 
nJc  perpendicular  to  the  plane  of  the  paper.  The  reflected  pencil 
of  rays  will  similarly  pass  through  two  smaU  lines  (focal  lines)  at 
q  and  vw.  If  the  mirror  at  m  is  to  be  a  portion  of  a  spherical 
mirror,  the  points  9  and  Je  must  coincide ;  but  still  the  line  iknt 
may  have  any  direction  without  affecting  the  generality  of  the 
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propontdons ;  if,  further,  tiie  iocident  pencil  of  rays  prooeedf  from 
a  point  and  not  from  two  focal  lines,  then  the  points  p  and  t  will 
comeide,  the  points  ^  and  vi  of  ooune  remaining  separated.  W^ 
shall  then  have,  as  in  fig.  3,  the  following  coostructian  f(v  tha 
focal  lines  of  the  reflected  pencil  when  rays  diverging  from  » 
pointp  fall  at  an  an^le  f  (=c  ^pmt)  on  a  spherical  mirror,  ^oaa 
centra  of  currature  is  t: — On  mi  take  the  point  r  subh  thafe 
mr— inccoB*^*;  then  prKoApieat  the  reflected  ray  in  9  and  i^ 
the  .positioas  of  the  fooil  lines.  The  modification  whrai  tiie  point 
p  is  infinitely  distant  is  obrions. 

STow  Buppoee  we  introduce  a  second  mirror  convex  to  the 
reflected  ny,  and  attempt  to  reflect  a  cylindrical  pencil  to  a  true 
focus,  a. 

Let  b  (fig.  3)  be  the  positioii  of  the  second  mirrtH-,  and  a  the  focus; 
and  let  0$,  aw  cut  the  normal  to  the  mirror  in  0  and  d ;  then,  M 

Kg.  3. 


before,  d  is  the  centre  of  curvature  of  the  mirror  h,  and  the  point 

c  is  given  by  the  equation  he=bd  cos"  ip,  where  ifi  is  the  anfi^e  of 

incidence  on  the  second  mirror.    The  various  cases  for  different 

*  nii*Y«laUoti  ii  a  properly  of  the  ellipee :  I  do  Dot  slop  to  proTe  it  hcce. 
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forms  and  positions  of  the  two  mirrors  can  thus  be  easily  drawn 
and  dassified  by  this  simple  geometrical  constniction.  It  would 
take  too  long  to  enter  fully  into  them  here,  but  attention  may  be 
called  to  the  particular  point  I  mentioned  at  the  meeting,  of  the 
Society,  tiz.  that  the  incidence  at  the  second  mirror  should  be 
ocmsiderably  lai^r  than  at  the  first,  if  the  ultimate  focus  a  is  to 
be  near  the  principal  mirror.  Dr.  Common  found  this  fact 
experimentally  before  I  reached  it  theoretically ;  but  it  is  very 
easily  verified  by  this  construction.  It  will  be  seen  at  a  glance 
that  if  the  line  bed  be  parallel  to  mrs  (^ee  fig.  4),  that  is,  if  the 
angles  of  incidence  on  the  two  mirrors  M'e  pqual,  the  distance  ed 
intercepted  by  aq  and  aw  becomes  too  large  to  satisfy  the  condition 
he^hdcos^ip.  As  we  rotate  the  line  hd  (and,  accordingly,  the 
line  ha  twice  as  quickly),  the  distance  cd  closes  up,  and  it  becomes 
possible  to  satisfy  the  above  condition  without  tlirowing  the 
ultimate  focus  a  to  a  ereat  distance.  To  see  this  clearly  however, 
tiie  figures  should  be  drawn  to  scale ;  in  those  given  attention  has 
been  paid  chiefiy  to  diagrammatic  clearness,  and  they  are  far  from 
correct  to  scale. 

This  simple  geometrical  construction  seems  to  me  promising  for 
inyestigating  the  whole  problem — determining  the  aberrations  and 
the  form  of  the  images.  But  as  yet  I  have  not  had  sufficient 
leisure  to  develop  this  investigation.  H.  H.  T. 


On  the  System  a^  Urea  Majoris  2  1306. 

E.A. . .    8**  I"  28"  ) 
N.P.D.  22°  27' 33'7 '900. 

It  appears  to  me  that  the  claim  of  this  double  star  to  be  included 
in  lists  of  "  Binaries "  or  even  ^  Suspected  Binaries "  has  always 
rested  on  very  slender  foundation,  and  now  seems  quite  untenable. 
At  the  same  time  the  relative  motion  of  the  pair  is  very  in- 
teresting, and  I  hope  that,  whatever  view  is  taken  respecting  it, 
transit-circle  observations  of  both  stars  will  be  made. 

It  is  one  of  the  double  stars  measured  by  Herschel  in  1782  and 
1783,  bnt  was  not  again  measured  until,  in  1819,  W.  Struve 
included  it  in  his  list,  and  since  then  it  has  been  fairly  well 
observed  with  the  micrometer. 

Looking  over  Flammarion's  notes  in  his  '  £toiles  Doubles,'  it  is 
evident  that  he  was  much  perplexed  with  the  measures ;  but  he 
finally  decided  that  there  was  physical  connection,  and  that  the 
plane  of  the  orbit  of  the  companion  was  nearly  in  the  plane  of  the 
une  of  sight.  He  says :  *^  B  has  the  same  proper  motion  as  A 
(  — o*-oo5,  +o"-ii),  which  is  nearly  perpendicular  to  the  line  of 

relative  motion,  and  consequently  does  not  explain  that" ; 

therefore  **  orbital  motion  in  plane  nearly  coincident  with  visual 
ray.  .  .  .  ^  ^ •   .    r 
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Now  I  cannot  find  transit-cirde  observations  oE  'B  on  which  to 
found  any  computation  of  its  proper  motion,  and  Fiammarioo  does 
not  quote  his  authority.  If  this  is  merely  an  inference,  then  there 
is  no  d  priori  reason  for  physical  connection. 

When  the  micrometer  observations  are  plotted  down  they  are 
as  well  represented  by  a  straight  line  as  could  be  hoped  for,  con- 
sidering their  discordance  int^  «tf,  and  back  to  1 8 19  better  than 
any  curved  line.  There  is,  however,  a  slight  doubt  as  to  Her- 
schel's  measures.    He  gives 

1782*42  ....     in  south  preceding  quadrant. 
1783-29  ....  270°+  7*'-93 

i783"68  ....  283  'o  .... 

Leaving  these  for  the  present  and  using  only  observations  since 
1819,  and  assuming  a  common  proper  motion,  the  relative  motion 
is  o"*o63  in  the  direction  103°* 5,  which,  carried  back  to  1783, 
gives  272®'o  and  7" '95  for  the  position  at  the  epoch  of  HerscheFs 
measures,  which  are  thus  fairly  represented.  No  assumption  of 
motion  can  give  so  large  an  angle  as  283^*0. 

But,  as  remarked  above,  we  have  no  reason  for  assuming  that 
the  two  stars  have  the  same  proper  motion ;  and  this  leads  to 
regarding  the  motion  (relative)  from  another  point  of  view. 


1783 


The  Proper  Motion  of  A,  according  to  Auwers,  is 
E.A.  +o''ooo2  and  N.P.D.  +o"-o64 
or  o"»o^s  in  the  direction  i79*'*2. 
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Correcting  the  micrometer  observations  accordingly,  the  relative 
motion  of  the  two  stars  is  shown  in  the  diagram,  which-  seems  the 
most  reasonable  state  of  things. 
This  gives     P.M.  of  A  o"-o6s  in  direction  179*2 

„     Bo  -079  „  157-5 

or  P.M.  of  A  in  E.A.  +0^0002,    N.P.D.  +o"-o64 

„      B       „       +0-0055,         „      +0-072 
The  nearest  approach  will  be  i"-8,  which  is  rather  against  the 
idea   of  the  orbit  being  "  nearly  in  the  plane  of  the  visual  ray," 
and  there  is  absolutely  no  evidence  of  deflection  from  the  straight 
line  at  either  end  of  the  series.  T.  Lewis. 


Selenographical  Notes. 

LacmrB  AKD  CuTiBB.— The  first  of  these  great  enclosures  is  an 
uioiiiaiy  mi  generisy  in  a  region  abounding  in  exceptional  and 
distorted  forms.  It  has  hardly  its  counterpart  in  any  other  portion 
of  t^he  visible  surface,  and  is  therefore  particularly  worthy  of 
examination.  Neison  describes  it  as  an  irregular  formation  made 
np  pft  several  ring-plains  which,  once  complete,  have  had  the  walls 
wbieli  separated  them  partially  destroyed  from  some  cause  or  other ; 
80  t-li^t  it  only  appears  as  a  connected  whole  under  very  oblique 
Elimination.  Under  a  moderately  high  Sun,  it  recalls  Phocylides 
fi^  Hainzel  in  the  drd  Quadrant,  as  these  also  consist  of  large 
i^^f^Sular  drenmvallations  ovwlapped  on  the  north  by  smaller,  less 
"formal,  and  more  massive  rings ;  and,  if  only  observed  under 
such  conditions,  one  would  regard  Licetus  merely  as  a  somewhat 
more  unsymmetrical  repetition  of  these  objects.  It  is  seen  to  the 
beat  advantage  under  a  morning  Sun  and  at  a  phase  when  the 
^i^xiinator  is  not  far  removed  from  the  central  meridian.  These 
«>Qditions  prevailed,  1895,  January  3,  6**  to  8**,  when  it  was 
observed  with  powers  of  284  and  340  on  my  8j-inch  reflector. 
.  Licetus  may  be  described  as  an  oblong  formation  about  95  miles 
^.  Q^treme  length  from  north  to  south,  and  scarcely  one-third  so 
^de,  except  on  the  north,  where  it  is  overlapped  by  the  more 
£^^ular  ring,  Licetus  a.  Here  it  is  fully  40  miles  from  side  to  side, 
-'^^re  is  a  smaller  ring,  Licetus  d^  of  the  normal  type  at  the 
J^^them  end.  The  eastern  flanks  of  a  and  d  are  connected  by  a 
b^^ht,  massive,  terraced  rampart,  nearly  lineal,  defining  the  eastern 
"^^^  of  the  formation,  between  these  rings.  On  the  west  the 
P^sence  of  Cuvier  has  caused  a  very  manifest  inflection  of  the 
"^*^er,  which,  but  for  this,  would  be  nearly  straight  for  the  greater 
?^^  of  its  length.  North  of  this  deformation  we  come  to  the 
^^%tem  wall  of  Licetus  a,  10,000  feet  in  height  above  the  floor, 
^th  its  well-marked  onter  slope,  running  out  to  a  considerable 
Stance  beyond  the  limits  of  the  enclosure,  and  including  on  that 
?A^  of  its  surface  towards  Stofler  four  or  five  large  irregular 
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depressioDB  and  a  valley  communicating  with  the  southern  side  of 

this  object. 

The  central  section  between  the  extreme  rings  a  and  d  is  divided 

longitudinally  by  a  barrier  consisting  of  a  row  of  bright  little  hills, 

which  apparently  represent  the  relics  of  a  ruined  rampart.    Schmidt 

shows  this  partition-wall  as  continuous,  which  it  certainly  is  not, 

for  I  counted  on  January  3  six  distinct  elevations  ranged  side  by 

side,  each  casting  a  shadow  of  different  length  from  that  of  its 

neighbour.    These  two  divisions  are  lett-ered  h  and  c  in  Neison's 

Map   17,  c  being  the  more  easterly.    There  are  indications  of 

another  longitudinal  wall  parallel  to  the  first  and  dividing  h  into 

two  nearly  equal  parts.     This  also  appears  to  consist  of  low  hillocks 

and  mounds  of  insignificant  altitude.     Schmidt  shows  nothing  of 

this,  though  he  draws  a  small  crater  which  stands  near  the  southern 

end  of  it.    Licetus  0,  with  its  lofty  and  brilliant  western  rampart, 

is  a  striking  object  when  the  morning  terminator  lies  about  6^  east 

of  it.    Two  bright  little  craters  on  the  eastern  side  of  its  dusky 

interior  are  at  this  phase  especially  conspicuous.  With  the  exception 

of  a  low  ridge,  they  appear  to  be  the  only  features  on  the  floor 

Licetus  d^  the  southern  ring,  is  not  visible  at  this  phase,  as  it  is 

masked  by  shadows.    As  sunrise  progresses,  however,  we  obtain  a 

glimpse  of  the  loftier  portions  of  its  very  dark  interior,  which 

includes  some  low  mounds.    There  are  nine  craters  of  considerable 

size  on  the  south-western  side  of  Licetus,  dose  to  the  wall;  two 

of  which  are  connected  with  it  by  unrecorded  rill-like  valleys, 

and  one,  the  largest  and  most  southerly,  has  a  minute  crater  on 

it-s  western  rim.     The  regularity  of  outline  and  the  smoothness  of 

the  light  greyish-blue  interior  of  Cuvier  present  a  great  contrast 

to  the  abnormal  shape  and  ruggedness  of  its  companion.     With 

all  attention  no  detail  could  be  detected  on  its  floor.     Schmidt, 

however,  shows  a  solitary  craterlet  on  the  eastern  side.    A  brilliant 

crater  on  the  southern  rampart,  another  below  the  crest  on  the 

west,  and  a  group  of  three  large  rimmed  depressions,  which  have 

partially  broken  the  continuity  of  the  northern  wall,  were  very 

obvious  features. 

Beaumont  House,  Shakespeare  Boad,  T.  GwYN  ElG£B. 

Bedford,  1895,  Jan.  19. 


ProJ\  Newcomb'8  New  Planetary  Tables. 

In  his  report  on  the  work  of  the  Ajnerican  Nautical  Office  during 
the  past  year,  Prof.  S.  Newcomb  announces  the  substantial  com- 
pletion of  the  work,  on  which  he  has  been  engaged  for  some  time, 
of  determining  the  fundamental  constants  of  astronomy  and  the 
elements  and  masses  of  the  major  planets,  from  Mercury  to 
Saturn.  He  hopes  to  have  the  tables  for  these  planets  readv  for 
use  shortly,  and  the  similar  work  for  Uranus  and  Neptune  will 
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follow  in  diu^  course.    Prof.  Newcomb  gives  the  foUowing  in- 
teresting  summair  concerning  his  work : — 

^  The  present  seems  an  appropriate  time  to  present  a  general 
report  upon  the  nature  and  objects  o£  this  work.     Its  necessity 
was  ffugg^wted  by  the  fact  that  no  existing  tables  of  any  of  the 
planets,  Le  Yerrier^s  tables  of  Mercury  and  the  Earth  exeepted^ 
were  sufficiently  exact  to  satisfy  the  needs  of  the  astronomy  of  the 
present  time;   and  even  these  two   will  probably  fail  for  the 
astronomy  of  the  immediate  future.    But  this  is  by  no  means,  the 
most  serious  defect  of  the  existing  tables.    Even  in  the  best^ 
those  of  Le  Verrier,  there  is  so  great  a  lack  of  homogeneity  in  the 
elements  employed,  and  such  a  combination  of  empirical  and  theo- 
retical results,  that  it  is  impossible  to  decide,  without  long  investi- 
gations in  each  particular  case,  whether  observed  deviations  from 
the  tables  are  due  merely  to  defective  determinations   of  the 
fondamental  data,  or  to  unknown  causes  acting  on  the  motions  of 
the  planets. 

*^  The  improved  determinations  oE  astronomical  constants,  which 
hsYe  been  made  from  time  to.time  during  the  huft  half -century, 
hive  not  served  to  diminish  the  confusion,  because  they  have 
added  to  the  number  of  diverse  and  inconsistent  quantities  with 
which  the  astronomer  has  to  deal.  New  values  to  be  accepted 
everywhere  as  authoritative  should  be  founded  on  a  complete  re- 
ducQssion  of  all  existing  data.  This  is  true,  not  only  of  the 
fundamental  constants,  but  also  of  the  elements  of  the  planetary 
orbits. 

"  Since  the  reduction  of  the  older  observations  were  nearly  all 
made  with  defective  data,  or  on  a  system  which  is  now  known  to 
^  not  the  best,  a  necessary  part  of  the  work  was  the  complete 
f^cussion,  and  in  most  cases  a  partial  or  complete  re-reduction 
oF  all  the  good  observations  of  the  Sun  and  planets  made  since 
1750*  The  actual  number  of  separate  meridian  observations  of 
the  Sun  and  each  of  the  three  planets  in  Question,  which  have  been 
^U8  re-reduced  or  corrected  and  compared  with  Ijie  Yerrier^s  tables, 
ve  as  follows.  I  add  the  corresponding  number  of  observatious 
Daade  use  of  by  Le  Verrier  : — 

IVumber  of  ob*  Number  of  ob- 

Object.  Berrstioiif  ia  ter rations  used 

new  theory.  by  Le  Verrier. 

The  Sun 40,176  8,911 

Mercury 5,42 1  41 2 

Venus 12,319  551 

Mars 4»ii4  i»oi9 

Total 62,030  10,893 

**  In  this  list  an  observation  both  of  right  ascension  and  declini^ 
^on  at  a  single  transit  is  counted  as  a  single  observation.  Were 
^we  two  elements  counted  separately,  the  total  number  of  obser- 
vations would  be  more  than  100,000. 

▼OL.XVIII.  I 
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**  To  treat  these  observations,  it  was  necessary  to  begin  ab  initio 
and  redet-ermine  the  positions  of  the  principal  fixed  stars  used  for 
clock  correction.  New  declinations  were  also  necessary,  but  they 
were  found  in  Prof.  Boss's  exhaustive  work  on  the  subject^  com- 
pleted when  the  present  work  was  beginning.  A  complete  re- 
construction from  first  principles  of  the  mathematical  formuUe  for 
the  motions  of  the  planets  was  also  necessary,  because  Le  Yerrier's 
investigations  made  on  this  subject  were  made  by  methods  now 
recognized  as  not  the  simplest  and  best,  and  it  was  therefore 
essential  to  test  his  results.  So  far  as  the  interior  planets  are 
concerned,  the  result  has  been  in  substantial  accord  with  that  of 
Le  Vender's  researches,  the  planet  Mars  excepted.  This  agree- 
ment by  two  methods  resting  on  entirely  different  foundations 
seems  to  afford  satisfactory  evidence  of  the  correctness  of  both. 
In  the  case  of  Jupiter  and  Saturn,  however,  the  method  adopted 
by  Le  Yerrier  signally  fails,  and  Mr.  Hill's  work  must  therefore 
entirely  supersede  it. 

'*  The  scale  on  which  it  was  necessary  ta  do  the  work  is  not 
adequately  indicated  by  the  amount  of  material  used.  Ordinarily 
the  determination  of  the  elements  of  a  planet  duly  involves  the 
solution  of  equations  involving  6  or  7  unknown  quantities.  But 
in  the  present  theory  it  was  necessary  to  the  satisfactory  character 
of  the  results  that  the  equations  in  the  case  of  the  three  planets 
observed  each  should  involve  22  or  23  unknown  quantities.  The 
total  number  of  equations  was  as  follows  : — 

**  From  observations  of  the  Sun   1 1,676 

n              >»              Mercury   3,929 

Venus 4*349 

Mars    1,597 


Total  ....     22,051 

•  "  In  the  case  of  the  Sun  the  number  of  unknown  quantities 
could  be  reduced  to  3  or  4  for  each  equation  ;  but  in  the  case  of 
the  10,375  observations  of  the  planets  it  was  necessary  to  include 
the  whole  23  unknown  quantities. 

''  The  equations  had  all  to  be  solved  by  the  method  of  least 
squares,  by  which  alone  could  separate  values  of  the  required 
quantities  be  found. 

**  Distinguished  co-operation  has  been  secured,  and  utilized  in 
various  ways.  Worthy  of  especial  mention  in  this  connection  is 
the  work  of  Mr.  George  W.  Hill,  formerly  an  assistant  in  this 
otfice,  who  resigned  in  1892,  after  having  brought  the  theory  and 
tables  of  Jupiter  and  Saturn  so  nearly  to  completion  that  their 
actual  completion  would  involve  no- serious  difficulty.  His  official 
and  private  works  on  this  and  allied  subjects,  especially  on  the 
motion  of  the  Moon,  have  gained  for  him  at  home  and  abroad  the 
recognition  due  to  one  of  the  first  mathematical  astroj^iomers  of 
the  time. 
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*^  In  several  instances  foreign  astronomers  have  made  observa- 
tions and  investigations  which,  to  a  greater  or  less  extent,  were 
intended  to  afford  available  data  for  the  work,  though  made  in  the 
course  of  regular  public  duty.     Eirst  among  the  distinguished 
astronomers  thus  contributing  must  be  mentioned  Dr.  David  G-ill, 
Her  Maje8tj*s  astronomer  at  the  Cape  of  Good  Hope.    The 
southern  latitude  of  the  Cape  Observatory  and  its  line  climate 
would  give  great  value  to  meridian  observations  made  there. 
From  T884  to  1890  inclusive.  Dr.  Gill  made  a  speciality  of  such 
observations,  and  communicated  the  results  in  aidvance  of  publi- 
cation.    During  these  years  the  number  of  his  observations  of 
Mercury  was  about  as   great  as   those  made  at  all    the  other 
observatories  of  the  world.     Of  the  greatest  value,  also,  has  been 
the  inception  by  him  of  a  method  of  determining  through  actual 
measurement  the  parallax  of  the  Sun  by  heliometer  comparisons 
of  minor  planets  with  neighbouriug  stars.     On  his  motion  three 
campaigns  for  such  observations  were  undertaken  by  several  obser 
vatories  of  Europe  and  that  of  Yale  College  in  the  Uuited  8tates. 
The  results  of  two  of  these  were  worked  up  by  Dr.  Gill  and  of  the 
third  by  Dr.  W.  L.  Elkin,  astronomer  of  the  Yale  Observatory. 
All  were  communicated  in  advance  of  publication.     They  proved 
to  be  the  most  accurate  measures  on  the  solar  parallax  yet  made. 

'^The  Astronomer  Royal  of  England  has  also  communicated 
observations  in  advance  of  publication,  the  last  of  which  proved  to 
be  of  the  greatest  importance.  They  were  the  meridian  observa- 
tions of  Mars  in  1892,  and  their  study  made  evident  the  defei't 
already  alluded  to  in  the  theory  of  the  motion  of  that  planet, 
^bich  might  otherwise  have  escaped  detection  until  much  useless 
work  had  been  done  in  discussing  the  observations. 

**  The  coiurtesy  of  the  directors  of  the  observatories  of  Paris  and 
of  Strassburg,  as  well  as  of  the  computing  bureau  of  the  Berlin 
Observatory,  should  also  be  acknowledged  in  this  connection.  In 
the  case  of  Strassburg  the  reduction  of  a  valuable  series  of  obser- 
vations of  the  Sun  and  interior  planets  was  accelerated,  in  order  that 
the  results  might  be  communicated  in  time  to  be  utilized.  Valuable 
f^lts  of  the  older  Greenwich  observations  were  also  received 
from  Dr.  Auwers,  of  Berlin.  It  hardly  needs  to  be  added  that 
the  unpublished  observations  of  the  Naval  Observatory  were 
always  placed  at  my  disposal  by  the  superintendent. 

*^  The  following  works,  mentioned  iu  my  last  annual  report  as 
^  progress,  have  been  completed,  and  in  most  part  put  in  shape 
^of  publication : — 

(i)  The  discussion  of  meridian  observations  of  the  Moon,  made 
8*  Greenwich  and  Washington  about  1862,  to  determine  the  solar 
parallax  from  the  observed  value  of  the  Moon's  parallactic  in- 
equality. 

^  (2)  The  discussion  of  all  the  contact  observations  made  on  the 
^sits  of  Venus  in  1874  and  1882.  The  separate  result  of  each 
contact  has  been  completely  worked  out..    I  should  add  that  the 

i2 
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funds  for  routine  computation  on  this  work  were  auppliedy  tiiroagh 
Prof.  Pickering,  by  Mifts  Catherine  Bruce,  of  New  York. 

'^  (3)  The  determination  of  the  mass  of  Jupiter  from  obaervatioiia 
of  Polyhymnia,  made  from  the  discovery  of  the  hitter  in  1S54 
until  1888,  and  from  the  best  other  sources. 

*'•  (4)  The  computation  of  the  secular  variations  of  the  orbits  of 
the  four  iuner  planets. 

**  Several  of  these  and  other  i«searches  are'  expected  to  be  pub- 
lished in  subsequent  volumes  of  the  Astronomical  Papers  prepared 
for  the  American  Ephemeris. 

"  Of  Vol.  V.  of  this  series,  Farts  I.  and  II.  have  been  published 
during  the  past  year.  Part  I.  contains  a  development  of  the 
perturbative  function  of  planetary  motion,  which  was  used  espe- 
cially in  computing  the  secular  variations.  Part  II.  contains  a 
computation  of  certa&i  inequalities  of  long  period  in  the  four 
inner  planets  dependent  on  the  second  po\A  er  of  the  masses. 

^*  Parts  II.  and  lY.  are  now  in  press.  Part  III.  consists  of  a 
mathematical  investigation  of  the  action  of  the  Moon  on  the 
planets,  which  was  commenced  more  than  twenty  years  a^o,  and 
which  was  closely  connected  with  the  researches  on  the  motion  of 
the  Moon,  which  I  made  at  the  Naval  Observatory  at  that  time. 
Port  lY.  com  prist's  a  computation  of  the  secular  changes  in  the 
orbits  of  the  four  inner  planets. 

**  There  ai'e  several  other  points  in  which  the  tables  of  the 
Ephemeris  are  in  great  need  of  improvement.  The  most  pressing 
of  these  is  the  case  of  the  fixed  stars.  In  recent  timei  there  has 
arisen  a  greatly  increased  demand  for  accurate  positions  of  a  much 
larger  number  of  fixed  stars  than  have  heretofore  been  given  in 
the  Ephemeris,  owing  to  the  wants  of  geoc^^phical  surveyors,  as 
well  as  of  astronomers.  The  absorption  of  the  office  in  the  work 
of  ])erfecting  the  tahles  of  the  planets  has  resulted  in  the  post- 
])onement  of  a  much  needed  improvement  of  the  Ephemeris  in 
this  respect.  A  small  appropriation  is  therefore  asked  for  to 
enable  this  want  to  be  supplied. 

*^  New  tables  of  the  Moon  are  also  needed  by  all  ephemerides  of 
the  world.  Those  of  Hansen,  as  corrected  in  this  office,  are  now 
in  universal  use.  They  were  published  as  far  back  as  1857,  and 
are  now  found  to  be  defective  in  several  important  points. 

"  »S.  Nbwoomb, 

"  Superintendent  Nautical  Ahnanac.** 


CORRESPONDENCE. 

To  ike  Editors  of « TJie  Observatory' 
Latitude  Determinations. 

GHinrLBMSN, — 

'Nature,'  Sept.  13,  1894,  gives  a  smnmary  of  the  scientific 
work  of  the  Brooklyn  Meeting  of  the  American  Association  few 
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the  AdvaDcement  of  Science.  In  the  summary  appears  the  fol- 
low'ing  paragraph : — **  Professor  Doolittle  exhibited  a  large  diagram 
showing  the  results  of  the  recent  latitude  determinations  at  the 
Sayre  Observatory,  of  South  Bethlehem,  Pa.  The  Chandler  theory 
and  these  observations  differ  so  much  that  one  can  hardly  be  called 
aa  approximation  of  the  other." 

In  this  case  the  reporter,  by  telling  only  half  the  truth,  has 
given  an  impression  almost  the  reverse  of  that  intended.  The 
results  of  observation  were  compared  with  Chandler's  formula 

^-^^=-o"-i56cos(/-T/)o°-8i5o-o"'iS3cos(0-28o*'). 

The  agreement  in  the  early  part  of  the  series  was  satisfactory ;  but 
soon  a  separation  began,  the  difference  increasing  with  con- 
siderable regularity  until  it  was  remarked  at  the  last  minimum — 
near  the  end  of  June — the  result  from  the  formula  could  hardly 
be  considered  as  an  approximation  to  that  of  observation. 

Chandler's  latest  conclusion  was  then  examined,  viz.  that  the 
annual  movement  takes  places  in  a  narrow  ellipse,  the  minor  unit 
of  which  makes  a  small  angle  with  the  meridian  of  Bethlehem. 
This  was  found  to  represent  the  epochs  of  maxima  and  minima 
almost  perfectly,  a  result  highly  satisfactory  to  all  concerned. 

Upon  the  appearance  of  the  above-mentioned  number  of 
*  Nature,'  a  note,  intended  for  publication,  was  addressed  to  the 
Editor  containing  this  statement.  This  was  returned,  accompanied 
j)y  a  few  words  stating  that  the  Editor  regretted  the  incoiTect 
impression  conveyed  by  the  brief  report  of  this  paper,  but  that,  in 
view  of  the  very  full  discussion  of  the  subject  by  Prof.  Foerster  in 
the  same  number,  he  thought  nothing  would  be  gained  by  pub- 
lishing this  correction.  Possibly  this  conclusion  is  the  correct 
one.  There  are  a  few,  however,  who  regret  that  the  distinguished 
editor  of  *  Nature '  did  not  think  differentlv. 

Yours  very  truly. 

South  Bethlehem,  Pa.,  1894,  Dec.  20.  C.  L.  DooLITTLE. 

A  magnijicent  Meteor. 

Okntlbmbn, — 

It  is  not  often  that  a  meteor  shines  out  so  conspicuously 
'^^ond  its  fellows  as  to  deserve  mention  from  this  side  of  the 
^orld.  8uch,  however,  was  the  case  with  one  seen  here  on 
^ov.  24,  at  }o^  54"»  Sydney  M.T.  When  first  observed  by  me  it 
^'*s  in  Cetus,  near  a  Piseium,  and  brighter  than  Jupiter.  It 
^pidly  increased  in  brightness  and  apparent  size  until  the  major 
M»8  was  about  25'  and  the  minor  15'.  It  moved  comparatively 
slowly  through  Aries  and  Perseus,  passing  between  Algol  and 
«  ^ersei,  about  one-third  of  the  distance  from  the  latter  star.  1 
^^  unable  to  fix  the  apparent  path  with  accuracy  owin^  to  scat- 
tered clouds,  through  which  the  meteor  was  plainly  visible. 

The  preceding  part  was  of  a  blue  colour  and  the  following 
portiou  a  beautiful  green,  similar  to  that  given  by  copper.     The 
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train  was  very  transient  and  not  more  than  i^  long.    At  the 

greatest  outburst  the  landscape  was  strongly  illuminated,  some 

friends  estimating  the  light  equal  to  that  of  the  full  Moon.     My 

own  impression  made  it  equal  to  that  of  the  Moon  when  eight 

days  old. 

It  is  probable  that  the  meteor  followed  a  longer  path  than  I 

have  described,  but  so  far  I  am  without  reports  from  northern 

towns.    Its  visibility  to  me  was  approximately  four  seconds.     No 

detonation  was  heard.  Yours  truly, 

Paddington,  Svdney.  N.  S.  W.,  WaLTEE  F.  Gam, 

1894,^^0?.  28. 

Chronology  and  Eclipses. 

Gentlemen, — 

In  his  letter  to  you  dated  1894  Dec.  10,  Prof.  Stock  well 
states  that  *' Julius  Capitolinus  mentions  a  great  eclipse  of  the 
Sun  which  occurred  during  the  first  year  of  the  reign  of  the 
Younger  Gordian ; ''  and  goes  on  to  argue  that  this  makes  it 
necessary  to  carry  back  the  date  of  his  accession  to  the  year 
preceding  that  usually  adopted  by  historians  (which  is  a.d.  238), 
because  the  only  eclipse  which  can  possibly  be  intended  is  that 
of  April  12,  A.D.  237.  For  Prof.  Stock welFs  re-calculation  of  the 
circumstances  of  this  eclipse  (finding  that  at  £ome  the  Sun  set 
with  io*6  digits  of  its  diameter  obscured)  all  students  of  chronology 
will  be  grateful'  to  him.  But  it  seems  to  me  that  the  conclusion 
he  draws  from  this  is,  to  say  the  least,  not  so  certain  as  he 
supposes.  In  the  first  place  it  may  be  well  to  quote  the  exact 
words  of  Julius  Capitolinus,  which  are :  **  Sed  indicium  non  diu 
imperaturi  Gordiani  hoc  fuit,  quod  eclipsis  solis  facta  est,  ut  nox 
crederetur,  neque  sine  Inminibus  acoensis  quicquam  agi  posset." 
To  make  this  description  literally  true  would,  it  is  evident,  require 
not  a  large  partial  but  an  absolutely  total  eclipse ;  but  let  that 
pass  as  an  unintentional  exaggeration  from  a  report  given  long 
after  the  occurrence.  The  historian  does  not  speak  of  it  as  having 
occurred  **  in  the  first  vear  of  the  reicm ''  of  Gordian  ;  but  his 
language  undoubtedly  implies  that  the  portent  which  the  eclipse 
was  fancied  to  be  took  place  in  the  early  part  of  that  reign,  the 
whole  of  which,  it  will  be  remembered,  amounted  to  only  six 
years,  as  that  emperor  was  assassinated  in  a.d.  244,  at  the  age  of 
nineteen. 

The  order  of  events  in  the  year  of  his  accession  (a  year  in  which, 
as  Gibbon  remarks,  "  in  the  space  of  a  few  months  six  princes  had 
been  cut  off  by  the  sword  ")  seems  to  have  been  as  follows  : — ^The 
two  elder  Gordians  proclaimed  in  February,  and  slain  in  March 
(Gibbon  stifrmatizea  as  absurd  the  notion  that  they  reigned  more 
than  a  year) ;  Maximin  and  his  son  killed  in  May ;  Pupienus  (or 
IViaximus)  and  Balbinus  appointed  emperors  by  the  senate  in 
March  and  slain  in  June,  on  which  Gordian  III.  was  raised  to  the 
principate.     The  date  accepted  by  modem  historians  for  thia  is 
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A.D.  238,  for  which  Prof.  Stock  well  proposes  to  suhstitute  a.d.  237. 
Now  in  April  (on  the  12th  of  which  month  the  eclipse  took  place) 
MsximiD  still  lived  and  Maximus  and  Balbinus  haa  been  recently 
Dominated  emperors  by  the  senate,  who  had  decreed  the  deposition 
of  Maximin.  The  elder  Gordians,  it  is  true,  had  been  slain,  but 
there  was  at  that  time  no  thought  of  the  younger,  a  mere  boy, 
becoming  emperor.  How,  then,  could  an  eclipse  then  occurring 
lia?e  been  thought  to  be  a  portent  of  the  shortness  of  his  reign  ? 
Bcaliger  refers  to  it  in  the  fifth  book  of  his  *De  Emendatione 
Tempomm.'  He  quotes  the  passage  in  Julius  Capitolinus,  but 
thinks  the  eclipse  occurred  the  year  before  the  accession  of 
(jordian  III.  **  Haec  insignis  defectio  solis,"  he  writes,  "  contigit 
Perpetuo  et  Comeliano  Coss,  anno,  qui  antecessit  proxime  imperium 
Gordiani."  It  is,  however,  difficult  to  see  how  this  can  have  been 
so;  but,  as  I  have  before  remarked,  the  matter  is  hardly  mended 
by  taking  the  eclipse  in  the  same  year  in  which  the  younger 
Gordian  became  emperor,  but  some  months  before  his  elevation. 
If  we  accept  an  eclipse  as  the  real  cause  of  the  darkness  mentioned 
by  the  historian,  it  seems  to  me  not  unlikely  that  he  means  the 
eclipse  of  August  5,  a.d.  240,  when  be  had  but  just  completed  two 
Tears  of  his  reign,  and  was  about  shortly  to  be  involved  in  the 
Persian  war. 

Prof.  Stockwell  says  that  Struyck*  refers  to  this  eclipse  as 
having  occurred  soon  after  the  celebration  of  the  Olympic  game^:, 
And  therefore  gives  its  date  as  that  of  the  first  year  of  the  255th 
Olympiad,  generally  supposed  to  have  corresponded  with  a.d.  241. 
But  it  is  hardly  safe  to  draw  any  chronological  conclusion  from 
this  until  some  reference  has  been  found  to  it  in  an  ancient 
historian. 

I  have  already  shown,  both  in  the  '  Astronomical  Joumi^ '  and 
in  the  '  Observatory,'  that  Prof.  Stockwell  is  far  from  having 
proved  the  necessity  of  removing  the  accepted  dates  of  the  early 
Boman  emperors  to  one  year  earlier;  and  I  still  believe  that 
Augustus  died  in  the  month  of  August,  a.d.  14. 

Yours  faithfully, 

BUckheiah,  1895,  Jan.  5.  W.  T.  Ltnk. 

MeteoTJf  of  1895  Jan.  !• 

GENTTilMES', — 

Very  few  meteors  were  seen  on  this  date.  Mr.  Corder,  at 
Bridgwater,  counted  ei^ht  or  nine  only  during  a  watch  extending 
from  about  6^  15"  to  10"  45",  but  the  sky  was  partly  cloudy.  The 
writer  at  Bristol  recorded  five  meteors  in  observations  spreading 
over  more  than  two  hours  before  8**  30".  The  sky  was  pretty 
^vourable,  but  the  special  shower  of  the  epoch  disappointed 
expectation. 

^  I  hare  not  sacoeeded  in  meeting  with  the  work  quoted  by  Prof.  Stockwell 
All  fiicfaolM  Struyck*!  works  known  to  me  are  in  Dutch. 
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At  6^  43"  a  meteor  of  about  the  31^  mag.  ^'Bb  seen  both  at 
Bridgwater  and  Bristol,  amongst  the  stars  of  Draco,  and  with  a 
slow  and  much  foreshortened  path  near  its  radiant  in  Quarlrans. 

At  7^  24'*  a  beautiful  slow-moving  meteor,  directed  from  a 
shower  in  the  S.£.  sky,  was  also  recorded  at  the  two  stations 
named.  Mr.  Corder,  at  Bridgwater,  estimated  it  as  ist  mag. ;  it 
was  orange  in  colour,  and  left  a  long  train  as  it  sailed  down  the 
N.N.W.  sky.  At  Bristol  the  meteor,  though  it  did  not  attain  a 
striking  brilliancy,  was  yet  a  tolerably  conspicuous  objetrt,  and  it 
fell  leisurely  in  an  almost  vertical  path  of  ^^^  in  the  N.W.  sky. 
Its  extremely  slow,  graceful  flight  enabled  the  eye  to  note'  its 
fluctuations  of  light  and  to  record  the  position  and  direction  of 
its  path  with  unusual  precision.  The  radiant  was  in  Eridauus,  a  few 
degrees  E.  of  y,  a  point  from  which  some  fine  meteors  emanated 
early  in  January  1877. 

I  have  computed  the  following  heights  &c.  from  a  comparison 
of  the  two  pairs  of  observations  alluded  to : — 

Quadrantid.  Sridanid. 

Jan.  I**  6*»  43".  Jan.  i**  7^  14™. 

Height  at  beginning. .  58  miles.  65  miles. 

Position  over   Corwen,  N.  Wales.     5  miles  N.E.  Brecon. 

Height  at  end 47  miles.  50  miles. 

Position  over   (  *  •""«"  ^-  *^«°*-         '3  ™ileB  E.N  K 

[  gomery.  Aberystwith.     % 

Beal  length  of  path . .  30  miles.                      41  miles. 

Velocity  (Bristol  obs.)  13  miles  per  sec.  10  miles  per  sec. 

Earth-point Cranhome.  Dorset.              Irish  Sea. 

Eadiant-point 233°  +  56°                   62°  - 12^ 

Yours  faithfully, 

Brittol.  1895,  Jan.  19.  W.  F.  DenninG. 


Variable  Orange  Stars. 
Gentlemen, — 

It  has  been  suggested  that  probably  all  very  red  stars  are 
variable  ;  but  this  has  not  yet  been  proved.  I  am  able,  however, 
to  add  another  to  the  list,  namely  Birmingham  4,  in  Andromeda. 
This  star  is  very  likely  a  variable  of  the  19  Piscium  type,  though, 
according  to  Mr.  Espin's  work  on  *The  Bed  Stars,'  observers  # 
djffer  as  to  whether  the  spectrum  belongs  to  type  III.  or  IV.  Its 
colour  is  deep  reddish  orange. 

Another  deep  reddish -orange  star,  Birmingham  18,  in  Pisces, 
which  Mr.  Gore  has  doubtfully  suspected  of  variability,  I  have 
only  observed  twice  ;  but  the  difference  between  the  two  obser%'a- 
tions  seems  too  decided  to  be  due  to  error.  Its  spectrum  is  stated 
to  be  of  type  IV.  in  *  The  Bed  Stars.' 

Yours  truly, 
Sunderland,  1895,  Jan  24.  T.  W.  BaCKHOUBB. 
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OBSERVATORIES. 

Natal  OBSEitvATOBY.     C  NeviU. — From  the  Annual  Report  of 

the  Superintendent,  Natal  Observatory,  for  the  year  1893-94  we 

learn  that  the  staff  is  comprised  of  three  ladies.     One  is  styled 

Astronomical  Assistant,  another  Meteorological  Assistant,  while 

the  third  carries  out  the  auxiliary  computations.     The  observatory 

is  furnished  with  an  8-inch  Grubb  refractor,  and  a  3-iach  transit 

by  Troughton  and  Simms.     Owing  to  the  prevalence  of  cloudy 

weather  it  has  not  been  a  favourable  year  for  observation.     We 

remarked  last  year  on  the  resemblance  of  each  successive  report, 

and  we  still  find  paragraphs  reiterated.     One  in  particular  we 

quote  :  "  A  great  deal  of  important  work  has  now  accumulated  at 

file  Observatory  awaiting  printing  and  publishing.     It  is  very 

desirable  that  these  results  should  be  pubHshed  as  soon  as  possible 

J»  a  volume  of  Natal  Observations."    Results  of  observations  for 

latitude  by  Talcott's  method  are  given,  and  "  the  steady  and  gradual 

decrease  in  the  value  found  for  the  latitude  since  1885  is  most 

important." 

1 884.  Seconds  of  latitude  observed  46-94. 

1885.  „  „  47'5o- 

1 886.  „  „  47*21. 

1888.  „  „  46*63. 

1889.  „  „  46-36. 

1890.  „  „  4615. 

Mr.  NeviU  says  with  respect  to  this  that  the  observed  latitude 
of  the  observatory  appears  to  have  reached  a  maximum  in  the  year 
^^85  aud  to  have  steadily  decreased  since  at  a  nearly  uniform  rate 
ofo"-27  per  annum;  but  since  all  the  observations  which  give 
^bese  results  were  made  practically  during  the  five  months  March 
^0  Julj,  and  are  not  very  uniformly  distributed  over  the  period, 
this  variation  may  be  due  to  systematic  errors  due  to  the  assumed 
positions  of  the  stars.  The  observations,  therefore,  have  been 
divided  into  three  groups,  according  to  the  Eight  Ascension  of 
the  stars  observed,  and  from  each  of  these  groups  a  similar  varia- 
^on  appears. 

^he  Eteport  is  supplemented  by  Meteorological  Statistics. 


AiBAirr. — The  Dudley  Observatory,  Albany,  U.S.,  established 
JD  1857  under  the  direction  of  Dr.  B.  A.  Gould,  and  >^hich  has 
"^n  for  some  years  under  the  charge  of  Prof.  Lewis  Boss,  has 
^n  transferred  comparatively  recently  to  a  new  site.  It  was 
found  that  the  instruments  and  buildings  required  considerable 
^pair,  aud  as  the  then  existing  portion  had  some  disadvantages  it 
^as  considered  advisable  to  make  an  effort  to  effect  its  removal  to 
»  better  neighbourhood.  Contributions  were  received  from  private 
per80D8  amounting  to  almost  60,000  dollars,  of  which  that  generous 
patroness    of    the    science.    Miss    Catherine    Bruce,    supplied 
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35,000,  and  the  city  of  Albany  made  a  liberal  bargain  in  providing 
land  for  the  new  observatory,  taking  the  old  grounds  and  buildings 
in  exchange. 

The  instrumental  equipment  of  the  new  observatory  consists  of 
the  Olcott  meridian  circle,  which  has  been  in  use  in  the  institution 
since  its  foundation,  and  is  described  in  the  introduction  to  the 
zone-catalogue  contributed  by  the  Dudley  Observatory  to  the 
Catalogue  of  the  *  Astronomische  Gresellschaft,'  the  observations  for 
which  were  made  with  this  instrument,  and  a  new  equatorial  pre- 
sented to  the  observatory  by  the  Messrs.  Pruyn,  sons  of  a  former 
President  of  the  observatory  trustftes.  The  making  of  this  instru- 
ment was  entrusted  to  Messrs.  Warner  and  Swasey,  the  optical 
parts  being  made  by  Mr,  J.  A.  Brashear.  The  following  descrip- 
tion of  the  object-glass  is  given  by  Prof.  Boss  in  an  article  in 
'  Astronomical  Journal,'  No.  334,  and  from  which  we  have  also 
extracted  the  above  information : — '*  The  clear  aperture  of  the 
telescope  is  31  cm.,  the  focal  length  of  the  visual  combination  is 
4*57  in.,  and  of  the  photographic  lenses  about  4*1  in.  The  con- 
struction of  the  objectives  differs  somewhat  from  the  usual  type. 
In  both  combinations  the  flint  lens  is  placed  in  front.  The  crown 
lens  is  common  to  both.  The  inner  surfaces  have  a  much  deeper 
curve  than  the  outer.  Each  lens  is  mounted  in  its  own  separate 
cell.  These  cells  are  beautifully  fitted  and  hold  the  respective 
lenses  of  the  two  combinations  in  perfect  adjustment  relative  to 
each  other.  The  advantages  of  this  arrangement  are  that  the 
objectives  may  be  taken  apart  and  cleaned  at  any  time  with  ease 
and  safety,  and  the  exchange  of  combination  can  be  effected  within 
a  few  minutes  and  without  undue  apprehension.  When  the  ex- 
change is  made  from  visual  to  photographic  combination,  a  section 
of  the  tube  24  cm.  in  length  is  also  removed.  The  tail-piece,  the 
micrometer,  the  camera,  the  cell  of  the  crown  lens,  and  the  section 
of  tube  previously  mentioned  are  each  fastened  in  place  expe- 
ditiously and  firmly  by  a  device  similar  to  that  employed  in  locking 
the  breech  of  a  Krupp  gun,  corresponding  octants  of  the  screw 
and  nut  having  been  removed,  so  that  a  turn  of  45°  suffices  to 
clamp  the  piece  firmly  in  place." 

This  objective  has  not  been  yet  rigidly  tested,  but,  so  far  as 
casual  examination  goes,  the  results  are  perfectly  satisfactory.  The 
instrument,  provided  with  a  filar  micrometer  by  Warner  and 
Swasey,  has  been  in  use  since  March  1894  for  the  observation  of 
comets  and  small  planets.  Prof.  Boss  proposes  that  the  funda- 
mental work  of  the  observatorv  in  the  future  shall  be  the  obser- 
vation  with  the  transit-circle  of  stars  known  to  have  sensible 
proper  motion,  with  a  view  to  a  discussion  of  the  value  of  such 
motion.  

Habyabd. — ^Prof.  Pickering's  Eeport  for  the  year  1894  relate.<i 
to  the  eleven  months  ending  1894  Sept.  30.  The  closing  date  is 
taken  a  month  earlier  than  in  previous  years  to  be  more  in  uni* 
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formity  with  other  departments  of  the  Universitj.    The  report 

gives  as  usual  a  record  of  a  large  amount  of  work,  of  which 

Prof.  Pickering  selects  as  noteworthy  features  the  practical  trial  of 

the  Bruce  Photographic  Telescope  and  the  work  of  the  Boyden 

Meteorological  Station  on  the  summit  of  the  volcano  El  Misti  at  a 

height  of  19,200  ft.     With  the  Bruce  telescope  936  photographs 

have  been  taken,  and  the  report  says  ''  the  spectra  of  the  faint 

stirs  prove  very  satisfactory,  and  stars  too  faint  to  be  photographed 

with  the  other  in:!struments  can  thus  be  studied.     Bright  hydrogen 

lines  have  been  found  in  the  spectra  of  S  Ononis,  S  Bootis,  W 

Yirginis,  and  S  Librsa,  and  the  spectrum  of  Y  Ophiuchi  has  been 

sbown  to  be  of  the  fourth  type.    The  length  of  these  spectra  is 

about  a  quarter  of  an  inch,  which  is  sufficient  to  show  much  detail 

ia  the  spectra  of  fairly  bright  stars.     To  study  still  fainter  spectra 

a  prism  of  crown-glass  and  of  smaller  angle  has  beeil  ordered. 

The  absorption  of  the  photographic  rays  is  less  for  this  material,  and 

it  is  expected  that  much  fainter  spectra  can  be  photographed,  since 

the  dispersion  will  also  be  less."    Also  '*  a  variety  of  experiments 

has  been  made  to  determine  the  photographic  magnitudes  of  the 

brighter  stars  on  a  uniform  scale.     It  is  now  expected  that  this 

can  be  done  with  the  transit- photometer  for  stars  brighter  than 

the  third  magnitude,  and  that  the  scale  can  be  extended  to  stars 

&om  the  third  to  the  sixth  magnitude  by  a  series  of  photographs 

which  are  being  taken  with  a  portrait-lens  having  an  aperture  of 

2*5  inches.     The  images  are  thrown  out  of  focus,  and  the  intensity 

of  the  circular  discs  thus  obtained  can  be  accurately  measured." 

The  meteorological  station  on  the  Misti  is  not  maintained  with- 
out considerable  trouble.  Observers  do  not  live  permanently  on 
the  mountain,  but  make  occasional  visits  to  the  instruments, 
which  are  self-recording.  The  journey  itself  involves  much  dif- 
ficulty, and  in  (September  last  it  appears  that  some  of  the  instru- 
p^ents  bad  been  stolen  by  Indians.  A  sentence  in  the  Eeport 
implies  some  doubt  whether  this  station  can  be  maintained. 

speaking  of  the  13-inch  Boyden  telescope,  which  is  used  for 
inaJong  star- charts  with  long  exposure,  Prof.  Pickering  states  in  a 
few  words  the  method  adopted  to  correct  practically  for  refraction 
And  flexure,  so  that  the  star-images  may  have  a  circular  form  ;  he 
ttys :  '*  This  is  mainly  due  to  substituting  for  a  finder  two  eye- 
pieces attached  to  the  main  telescope.  One  of  them  serves  to 
feUov  a  guiding  star  in  the  usual  way,  the  other  directed  to 
Mother  star  shows  if  the  plate  needs  to  be  rotated  on  its  own  plane." 
Work  with  the  8-inch  Draper  telescope  has  been  continued,  and 
1^57  photographs  have  been  taken.  The  number  taken  in  Peru 
with  the  8-ineh  Bache  telescope,  is  1 708.  From  these  eleven  new 
variables  have  been  discovered  from  the  presence  of  bright 
hydrogen  lines  in  their  spectra,  besides  three  from  changes  in 
their  photographic  images,  and  five  gaseous  nebulee  have  been  dis- 
covered from  their  spectra.  Other  work  done  in  memory  of 
Henry  Draper  is  an  investigation  of  large  parallaxes  and  proper 
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motions  in  rather  a  new  wn^y.  Photographs  of  8tar»  are  taken  on 
plates  in  the  usual  position,  with  lilm  towards  the  objfCt-glass, 
and  also  with  the  film  reversed,  the  light  passing  through  the 
glass  of  the  plate.  Six  months  later,  when  parallax  would  have 
had  its  greatest  effect,  similar  photographs  are  taken  of  the  same 
stars,  and  the  films  being  placed  in  contact,  the  differences  in  the 
relative  positions  of  the  stars  can  be  readily  detected.  Several 
hundred  stars  have  thus  been  shown  to  have  no  parallax  exceed- 
ing half  a  second. 

Several  pages  of  the  Beport  treat  of  the  work  with  the  Meri- 
dian Photometer,  and  Mr.  S.  C.  Chandler's  criticisms  thereon. 

Observations  of  variable  stars  with  the  East  Equatorial  have 
been  continued  in  coujunctiun  with  the  work  of  Mr.  W.  M.  Beed, 
who,  during  the  latter  part  of  the  period  to  which  the  report  refers, 
has  been  <M>serving  variables  with  a  smaller  telescope  at  Andover, 
Mass.  Pnorometric  observations  of  the  eclipses  of  Jupiter's 
satellites  have  also  been  made  \idth  the  Equatorial s. 

The  Beport  refers  to  the  publication  during  the  year  of  the 
catalogue  of  stars  in  the  zone  +50°  to  -f  5 5°  tor  the  Astrono- 
mische  Gesellschaft  catalogue,  already  noticed  in  these  pages 
(vol.  xvii.  p.  118),  and  to  the  reduction  of  the  observations  of  the 
zone  —10°  to  —14°,  which  is  now  in  hand. 


PUBLICATIONS. 

In  writing  oF  a  certain  book  in  our  last  number  we  remarked 
that  no  one  had  yet  given  a  satisfactory  popular  explanation 
of  the  Poucault  pendulum  experiment  for  intermediate  latitudes. 
This  statement  was  a  little  premature,  for  since  making  it  we  have 
received  a  book*  which  gives  an  excellent  explanation,  not 
involving  advanced  mathematics,  of  the  compouent  rotations 
of  the  Earth,  and  hence  of  Poucault's  pendulum.  This  is  a 
book  called  'A  few  Chapters  in  Astronomy,'  and  gives  some 
ingenious  and  intelligible  explanations  of  various  well-known 
phenomena  which  ai*e  not  treated  of  fully  in  the  usual  text- 
books. Many  persons  have  no  doubt  experienced  the  difficulty 
of  mentally  de6ning  with  accuracy  the  position  of  a  great  circle 
in  the  sky — e.  g,  one  knows  that  if  a  great  circle  be  drawn 
through  the  centre  of  the  crescent  Moon  at  right  angles  to  the 
line  joining  the  horns,  it  should  pass  through  the  Sun ;  but  most 
persons  trying  this  simple  experiment  will  find  their  mental  con- 
ception of  this  great  circle  deviate  from  the  centre  of  the  solar  disc 
by  a  considerable  amount.  The  author  gives  a  very  plausible 
explanation  of  this  illusion  on  the  basis  that  the  position  of  the 
great  circle  should  be  mentally  formed  by  virtue  of  its  inclination 

*  *  A  few  Chapters  in  i^Htronomy.'  By  Claudius  Kennedy,  M.A.  (Taylor 
and  Francis.)    1X94.    3^.  dd. 
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to  vertical  grmt  cirtlu^  wbereas  an  obeenrer  realij  refers  it  to 
verdcti  lines.  The  e&ct  of  this  illusion  is  followed  up  in.  relation 
ta  meteor-paths. 

Bat  to  return  to  the  Earth*s  rotation  and  its  component  parts 
about  a  vertical  liae  and  a  north  and  south  meridional  line — the 
anther  treats  of  this  in  some  detail,  and  gives  many  interesting 
iostaaces  of  its  efEects  on  terrestrial  phenomena.    It  may  not  be 
known  to  everyone  that  the  rate  of  motion  of  stars  in  azimuih  at 
lisiag  is  the  same,  whatever  their  decHnation  may  be,  M'hieh  is  an 
effect  of  the  first-mentioned  component.     Most  persons  know 
that,  in  theory  at  least,  the  rifi;ht-band  line  of  a  railway  in  north 
latitude  gets  worn  more  than  t£e  left;  an  effect  from  similar  caut»e 
is  given  in  the  case  of  a  pigeon  flying  homeward  to  a  lighthouse, 
whidi  the  following  extract  may  explain : — '*  The  bird  is  guided 
solely  by  his  sigHt  of  the  lighthouse,  aud  the  water  being  perfectly 
smooth  he  is  without  means  of  knowing  that  he  is  alwavs  edging 
sideways  to  the  right  of  the  instantaneous  straight  line  from 
himself  to  the  lighthouse ;  he  will  keep  his  head  always  pointed 
directly  towards  the  lighthouse,  and  to  do  this  he  must  be  con- 
tinually turning  very  slowly  towards  the  left,  doubtlesp  without 
perceiving  that  he  is  doing  so.     The  f<Hward  velocity  of  his  flight 
is  uniform,  and  his  involuntary  sideward  motion  to  the  right  will 
go  on  increasing  until  the  resistance  of  the  perfectly  still  air  to 
that  motion  becomes  great  enough  to  prevent  any  further  increase 
therein ;  the  sideward  velocity  then  has  reached  its  final  magni- 
tude, and  becomes  constant  like  the  forward  velocity.     The  bird's 
visible  course,  or  that  relative  to  the  surface  of  the  Esfth,  will 
then  become  gMamproor.  a  logarithmic  spiral  described  backwards 
toyard^  its  pole  whicb  is  at  the  lighthouse." 

The  effects  of  the  Earth's  rotation  on  the  flight  of  projectiles 
and  on  pendulums  are  also  treated  of.  TVe  have  not  space  to 
give  extracts  from  the  chapters  on  these  subjects,  but  they  will 
afford  interesting  reading  to  pereons  who  take  pleasure  in  exer- 
eising  their  minds  in  these  matters. 

The  last  half  of  the  book  is  on  a  subject  which  is  not  often  met 
with  in  a  popular  bo<^  if,  indeed,  this  may  be  called  such  :  it  is, 
in  laet,  ^be  lunar  theory  treated  in  an  elementary  \i'ay ;  the  Moon's 
variation  and  parallactic  inequality  are  explained  by  aimple  formnle 
aod  diagrams.  There  is  aUo  a  chapter  on  a  similar  subject — the 
lanar  tide;  and  a  useful  subsidiary  chapter,  containing  short 
desmptions  of  all  the  varieties  of  the  **  Horizontal "  Pendulum,  the 
iitfltroment  used  to  measure  this  same  lunar  tidal  force.  This 
itts^ment  and  its  use  is  not  very  well  known.  Mri  Tfiiiimmly  is 
^  be  congratulated  on.  having  in  this  way  brought  it  into  the  catm- 
logii»  of  instruments  understood  by  the  generality  of  scientific 
reiders.  But  a  similar  remark  might  be  applied  to  the  whole 
h)ok ;  it  is  a  volume  from  which  the  average  man  may  get  a  great 
deal  of  knowledge,  and  in  so  doing  will  find  plenty  of  opportunity 
for  mental  gymnastic  
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The  Planet  Eabth:  ak  Astronomical  iNTRODiranoir 
GsoGBAPHY  *.  By  R.  A.  Gbegobt. — ^This  small  book  of  loo  pa| 
has  the  appearance  ot*  a  small  science  primer,  and  its  ration  dPi 
is  that  **  In  class-books  of  astronomy  and  geography,  facts  relati 
to  the  Earth's  movements  and  place  in  the  Universe  are  usus 
treated  in  an  inadequate  manner.  Student-s  are  informed  that  i 
Earth  is  a.  globe ;  that  it  rotates  on  an  axis ;  revolves  round  1 
Sun,  and  is  one  of  a  family  of  planets ;  but  they  are  not  taut 
these  matters  scientifically."  whether  this  be  true  in  part  or 
whole,  there  cannot  be  a  doubt  that  the  author  of  the  pres< 
little  book  has  arrayed  his  facts  in  a  very  popular  and  reada 
manner,  and  at  the  same  time  has  induced  to  a  retention  of  th< 
by  a  concise  and  a  little  more  technical  synopsis  at  the  end 
each  chapter,  which  are  respectively  headed  : — I.  **  The  Heave 
we  See,  wherein  are  diagrams  and  descriptions  of  the  chief  c( 
stellations.  II.  *'  The  Earth  as  a  Spinning  Globe,"  sets  forth  1 
shape  of  the  Earth ;  the  apparent  diurnal  motions  of  the  stai 
dawn  and  twilight,  Ac.  Here,  too,  Mr.  Gregory  has  been  care 
to  oust  out  the  idea  of  **  circumnavigation "  being  a  proof 
globularity,  and  introduces,  very  happily,  the  peculiar  shape 
a  Cheddar  cheese  to  fix  his  argument  in  the  minds  of  beginne 
III.  "  Size  and  Mass  of  the  Earth."  IV.  "  Wandering  Star 
V.  **  The  Order  of  the  Universe,"  introducing  the  views  of  Ptolemi 
Pythagoras,  Copernicus ;  the  seasons ;  precession  of  equinox< 
Kepler's  laws,  &c.  A  book  to  be  honestly  recommended  for 
purpose. 


NOTES. 

Comet  Notes. — Encke's  Comet  was  a  very  brilliant  object  duri 
January,  and  was  visible  to  the  naked  eye.  Viewed  with  a  1 
power,  it  appeared  to  have  a  sharply  defined  stellar  nucleus, 
will  not  be  again  well  placed  in  the  northern  hemisphere,  but 
subjoin  an  ephemeris  in  the  hope  that  southern  observers  n 
secure  some  observations  after  perihelion  passage.  The  pla< 
are  for  Berlin  Noon. 

8.D 

o 
24 

23 
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Dr.  Hind  makes  an  important  suggestion  with  regai*d  to  D< 
ning's  Comet  (1894  a).  He  finds  that  its  orbit  makes  a  very  cL 
approach  to  that  of  Brorsen's  missing  comet,  and  that  the  t 

♦  *The   Planet  Earth/     By  E.  A.  Gregory.      Messrs.  Macmillan  & 
Price  M. 
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comets  were  close  to  one  another  in  March  1881 ;  he  hence  con- 
jectures that  Brorsen's  Comet  may  at  that  time  have  met  with  a 
catastrophe  causing  disintegration,  and  that  a  portion  of  it  re- 
tamed  in  a  slightly  different  orbit  as  Denning's  Comet. 

E.  Swift's  Comet  was  still  visible  on  December  27,  being  seen 
on  that  day  by  Dr.  Cerulli  at  Teramo.  He  described  it  as  circular, 
about  i'  in  diameter.  It  was  observed  at  Denver  and  Northfield 
on  Dec.  31,  but  was  exceedingly  faint.  Moonlight  prevented 
further  observations. 

Dr«  Hind  has  published  the  following  elliptical  elements  of 
Comets  1847  y.  (Brorsen)  and  1888  Y.  (Barnard) : — 

T=i847  Sept.  9-46190  G.M.T.  1888  Sept.  12-81248  G.M.T. 


w     •  •  .  • 

79°    Z'SS"'2\ 

68^24'  i7"-i 

ft  «... 

309  S3  34  -6 

►  1847*0. 

137  :iZ    5  "5 

t    .... 

19    10    16  'O 

56   23  2S  -6 

log  a.. 

77   43     0  *S 

83   19  55  -87 

1-3295204 

2-3542167 

log  /) . . 

9*9852342 

0*4839770 

Period. 

98*69  yeaors. 

3398-8  years. 

A.  C.  D.  C. 

MiKOB  Plaitkp  Notes. — A  new  planet,  BN,  was  found  by 
Ch&rlois  on  1894  Dec.  28.  A  planet  was  discovered  on  a  photo- 
graph taken  by  Dr.  Boberts  on  1894  Apr.  9,  and  this  has  been 
lettered  BO*  A.  C.  D.  C. 

Traksit  of  Msrcubt  op  1894  Not.  10. — Several  accounts  of 
observations  of  the  recent  Transit  of  Mercury  have  been  published. 
Mr.  Tebbutt,  of  Windsor,  New  South  Wales,  g^ves  an  account,  in 
'Ast.  Nach.'  3270,  of  successful  observation  of  the  time  of  egress. 
He  says :  *'  Although  a  very  small  white  spot  was  occasionally  seen 
in  the  centre  of  its  disc  there  was  no  trace  of  a  halo  or  of  a  satel- 
lite." The  American  observations  are  given  in  various  numbers 
of  the  *  Astronomical  Journal.'  Time  of  ingress  was  observed  by 
Prof.  Youugat  Halsted,  Prof.  Beed,  and  by  Prof.  Hagen  at  Greorge- 
town ;  of  egress  by  several  observers  at  Ann  Arbor  observatory 
•nd  at  Yale ;  Prof.  E.  C.  Pickering  contributes  observations  of 
time  of  egress  made  bv  five  Harvard  observers  to  *  Ast.  Nach.' 
3269.  The  times  of  both  iugress  and  egress  were  observed 
by  Eev.  Or,  M.  Searle  at  Washington,  Dr.  C.  L.  Poor  at  the 
Johns  Hopkins  Observatory,  Baltimore,  and  by  Prof.  Campbell  at 
Lick.  Profs.  Young,  Beed,  and  Campbell  agree  in  having  seen  tl  e 
IK^-sbape  of  the  satellite  before  contact  at  ingress ;  and  Prof, 
^odd,  of  Amherst,  states,  as  do  Profs.  Beed  and  Campbell,  that 
tbey  could  see  no  satellite  nor  accompanying  white  spot.  A 
ineridian  transit  observation  of  Mercury  while  on  the  Sun's  disc 
was  made  by  B.  H.  Tucker  at  Lick. 
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In  sinplifieaHon  of  onr  brief  account  of  the  great  ffAo  of 
December  za  last  ('  Obeervaroiy,'  Jan.  1895,  p.  67)  we  ave  enabled 
bj  the  courtesy  of  the  Astronomer  fioyal  to  give  here  a  copy  of  the 
flimultaneous  vhangea  in  the  bwoneter  and  dry-bulb  and  wet-bnlb 
thenuometers,  aa  registered  at  the  Boyal  Obserratory  daring  the 
remarkable  squall  which  occurred  at  6^  io~  oa  the  momiDg  of 
that  day  at  the  inception  of  the  gale. 


a  11  (CiTil  Tine). 


Briefly  sumtnarized,  the  changes  were  as  follows: — the  baro- 
meter, whitb  had  previously  been  falling  et«adi)y,  shows  a  sharp 
increase  of  0-06  in. ;  the  thermometer  fell  simultaneously  5°  (rather 
more  in  the  wet-bulb),  a  slight  recovery  following.  Fall  parti- 
culars relating  to  the  passage  of  this  gale  across  the  United 
Kingdom  have  been  euibodied  in  a  paper  by  Mr.  C.  Harding, 
of  the  Meteorological  Office,  referred  to  in  the  account  of  the 
Meetiug  of  the  Boyal  Meteorological  Society  on  p.  79.  Move- 
ments of  almost  precisely  similar  character  t-o  those  shown  above 
were  recorded  on  the  morning  of  Jan.  33  in  the  violent  squall  at 
9*  48"  preceding  the  notable  snow-  and  thunder-storm. 


Fboh  the  'Bulletin  mensuel  de  la  Socicte  Astronomique  de 
France,'  1895  January,  we  learn  that  M.  Flammarion  is  to  be 
editor-in-cbi^  of  this  publication,  and  that  the  reason  for  giving 
up  '  L'Astronomie '  was  in  great  measure  due  to  overwork.  The 
Staciety  now  numbers  700  members.  Here  is  what  M.  Flant- 
marion  writes. — "Cette  Association  Scientifique  et  la  'Bevue 
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d'Astronomie '  8e  touchant  de  tr^  pres,  faisaient  presque  double 
emploi,  d'autant  plus  qne  je  communi^ae  h,  la  Society  toutes  le^ 
obserFatioiis  et  toos  les  documents  que  je  re^is.  II  y  avait  \k  un 
surcroit  de  travail  qui  peut  dtre  allege  de  moiti^.  Les  forces  ont 
une  limite,  snrtout  lomqu'ou  a  de  lourdes  charges  sur  les  epaules/' 

G-BKBKWiOH  was  not  the  only  observatory  which  suffered  by  the 
gale  of  Dec  22,  We  read  that  at  Mr.  Espin's  observatory,  Tow 
Law,  Durham,  the  20-ft.  dome,  made  of  a  strong  framework  of 
wood  covered  with  sine,  was  lifted  bodily  off  and  carried  by  the 
wind  throQgh  a  horizontal  distance  of  42  ft.,  and  over  a  wall  5  ft. 
high,  which  is  distant  28  ft.  from  the  original  place  of  the  dome. 
Mr.  Bipm  thinks  that  this  occurred  at  an  early  hour  of  the 
mormiig. 

WiXH  great  regret  we  have  to  record  the  death  of  Dr.  Arthur 
Cajley^Sadlerian  Professor  of  Pure  Mathematics  in  the  University 
of  CanAri^e,  and  some  time  President  of  the  Boyal  Astronomical 
Society*  We  hope  to  give  more  information  about  the  deceased 
gSD^emMSiin  our  next  number. 

Wb  also  hear  of  the  death  of  Sir  James  Cockle,  E.E.S,,  a  well- 
Iknown  member  of  the  Boyal  Astronomical  Society. 

Is  is  announced  that  Dr.  Theodore  Bredichin  is  compelled  by 
mdvEDeing  years  and  the  exigencies  of  health,  which  is  not  suited 
lyy  the  duxuite  of.  Poulkova,  to  retire  from  the  Directorship  of  the 
IRussiaii  National  Observatory.    *        . 

Prof.  E.  J.  Lots,  of  Melbourne  University,  has  been  making 
selatiYe  determinations  of  gravity  in  the  Becord-room  at  Gbreenwich 
^with  half-second  pendulum. 

Db.  J.  Dbetbb's  *'  Micrometric  Observations  of  Nebule  made  at 
'the  Armagh  Observatory,"  and  which  were  presented  to  the  Eoyal 
Urish  Academy,  1893  ^^*  n*  ure  now  sent  out  as  a  separate 
jMunphlet. 

Db.  T.  J.  Sbb  has  a  very  interesting  paper  in  the  January 
niunber  of  *  Popular  Astronomy,'  on  ''  Sinus  in  Ancient  Times," 
irhich  we  propose  reprinting  in  a  future  number  for  our  readers. 


Fbom  an  Oxfobd  Notb-Booe. 

Oh  Friday,  February  8,  after  the  Annual  Meeting  of  the  Boyal 
Astronomical  Society,  there  will  be  a  dinner  at  the  Criterion 
Eestaurant  in  Piccadilly,  open  to  all  Fellows  of  the  Society  and 
their  friends  (price  7«.  6a.  each,  not  including  wines).  Some 
years  ago  a  dinner  of  the  Society  after  the  Annual  Meeting  was 
held  with  some  regularity.  This  excellent  custom  has  lately  fallen 
into  desuetude.  The  E.A.8.  Club,  who  intermit  their  regular 
dinner  on  the  occasion  of  the  Annual  Meeting,  have,  however, 
attempted  to  revive  the  custom  in  a  modified  form,  and  cordially 
mvite  Fellows  and  tiieir  friends  to  join  them  under  the  above 
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conditions,  intending  diners  are  requested  kindly  to  send  their 
names  either  to  the  Secretary  of  the  Society,  or  to  Dr.  Common^ 
63  Eaton  Bise,  Ealing,  some  few  days  beforehand  if  possible ; 
though  those  who  are  not  able  to  oome  to  an  early  decision  will  of 
course  be  welcomed,  in  the  interests  of  a  large  and  suooessful 
gathering.  

With  reference  to  the  recent  discussion  on  the  periodicity  of 
sun-spots,  and  more  especially  to  Mr.  Ljun's  theory  that  this 
periodicity  is  due  to  the  visits  of  a  meteor-swarm,  which  is 
possibly  a  recent  addition  to  our  solar  system,  attention  might  be 
called  to  the  list  of  sun-spots  observed  in  past  ages  collected  by 
Mr.  Hirayama  from  the  Chinese  annals,  and  given  in  vol.  xii.  of 
this  magazine,  page  218.  Phenomena  which  may  with  great 
probability  be  identified  with  naked-eye  sun-spots  are  here  re- 
corded as  far  back  as  the  year  j88  of  our  era.  I  was  at  some 
pains  to  test  the  series  of  records  for  periodicity,  although  a  table 
of  naked-eye  spots  does  not  of  course  lend  itself  readily  to  such  a 
purpose ;  and  the  results  given  in  a  note  appended  to  the  paper 
dted  seem  to  show  that  it  is  not  impossible  that  the  ii-year 
period  is  ancient  in  origin.  The  word  **•  ancient  ^  must  here  of 
course  be  read  in  the  light  of  the  context.  Two  thousand  years  is 
not  a  large  period  in  the  history  of  the  solar  system,  but  the  birth 
of  the  meteor-stream  in  our  system  has  been  supposed  by  some  to 
have  occurred  only  a  century  ago. 


Mb.  Hibayama's  name  reminds  me  of  the  beautiful  pictures  of 
difEraction  phenomena  obtained  photographically  which  he  has 
recently  published  in  collaboration  with  Dr.  Scheiner,  of  Potsdam. 
By  placing  small  diaphragms  before  the  object-glass  of  a  telescope, 
the  experimenters  obtained  a  telescope  with  an  enormous  ratio  of 
focal  length  to  aperture,  giving  diffraction  rings  at  the  focus  of 
very  large  sizes,  which  they  readily  photographed.  The  results 
for  semicircular  apertures  are  of  special  importance  as  bearing  on 
heliometer  measures.  _.« 

LiBBABiAKS  and  all  who  use  libraries  must  have  often  felt  the 
necessity  for  reform  in  the  irregular  sizes  of  publications.  It 
would  seem  well-nigh  hopeless  to  secinre  uniformity  in  the  sizes  of 
scientific  papers,  although  this  idea  has  been  discussed  by  more 
than  one  of  our  more  influential  learned  societies.  But  it  is  not 
unreasonable  to  hope  that  the  publications  of  the  same  observatory 
or  institution  should  preserve  a  uniformity  in  size,  though  such  is 
not  the  case  at  present.  The  publications  of  an  American  •obser* 
vatory  not  yet  a  quarter  of  a  century  old  are  of  three  or  four 
different  sizes.  With  some  cutting  of  the  pages  they  can  perhapa 
be  bound  so  as  to  present  uniformity,  but  such  cutting  is  to  be 
deprecated.    New  methods  or  objects  of  research  doubtless  neces- 
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«itate  new  tables,  which  fall  most  naturally  into  a  sise  different 

from  their  predecessors,  and  if  care  is  not  taken  the  inevitable 

reealt  is  change  in  size  and  shape  of  the  publications ;  but  it  is 

always  possible  with  a  little  trouble  to  arrange  such  tables  so  that 

thej  may  fit  the  page  already  in  use,  and  in  the  older  observatories, 

such  as  Greenudch,  a  great  deal  of  labour  is  bestowed  to  attain 

this  end  rather  than  introduce  a  want  of  uniformity  into  the 

seri€98  of  volumes.     If  this  trouble  were  taken  more  generally  the 

strrangement  of  libraries  would  be  much  facilitated. 


Anothbb  instance  in  which  uniformity  is  especially  desirable  is 

-tt^hat  of  cometary  notation.     The  small  letters  a,  6,  c,  &c.  are  now 

generally  understood  to  refer  to  the  order  of  discovery,  and  the 

jBoman  numerals  I,  II,  UL,  &c.  to  the  date  of  perihelion  pas- 

but  it  has  not  been  decided  whether  to  write  *'  Comet 

894  a  "  or  •*  Comet  a  1894,''  whether  to  write  "  Brooks's  Comet " 

»r  ^*'  Comet  Brooks,'^  &c.    The  matter  only  becomes  important  in 

m^idexing  publications ;  but  the  need  for  uniformity  is  there  so 

pmssing  tnat  some  final  convention  would  be  of  the  greatest  value. 

^%?Vould  the  following  convention  meet  the  case  ? — ^the  order  to  be 

muiiformly,  letter,  year,  Boman  numerals,  discoverer ;  with  further 

-^^^Mie  convention  that  several  or  all  of  these  designations  should  be 

K-^3oorded  as  often  as  possible  ?    The  full  name  of  a  comet  would 

-^  lien  run  as  follows : — Comet  a  1892  I  (Swift) ;  and  if  any  part  of 

^Ims  name  is  quoted  instead  of  the  whole  the  items  should  be 

l^^lioed  in  this  order.  «_^ 

Is  explaining  the  other  day  the  convention  that  an  error  and  a 

'^^^rrtuian  are  of  opposite  sims,  I  was  met  by  an  unexpected 

<iiLffienlty.     In  exhibiting  teeiduals  it  is  the  common  practice  to 

uake  the  above  distinction  between  '*  error  of  tables  "  and  *'  cor- 

v^ediion  to  tables  " :  indeed,  it  is  understating  the  case  to  call  it  a 

convention,  or  the  common   practice:    there  is  a  fundamental 

i^BflOQ  for  it.     But  the  difficulty  raised  was  that  we  speak  of  a 

positive  error  of  coUimation  when  we  mean  that  the  correction  to  be 

^fpUed  is  positive ;  and  error  and  correction  are  thus  exhibited  as 

^  the  same  sigu.    Similarly,  of  course,  with  level  and  azimuth. 

It  does  not  seem  advisable  to  change  in  any  way  a  universal 

pnctice ;  but  it  is  perhaps  worth  while  to  draw  attention  to  the 

^lunnaly  when  explaining  matters  to  the  uninitiated. 


A  oooD  book  of  reference  is  of  such  value  in  saving  time  and 
^Ue  that  an  occasional  acknowledgment  is  but  a  poor  return 
for  benefits  conferred.  I  should  therefore  like  to  express,  from 
^^Mksidersble  experience,  my  indebtedness  to  Harkness's  'Solar 
^>nl]ax  and  Belated  Constanta '  as  a  useful  compendium  in  time 
of  need.    There  are  processes  adopted  in  the  work  about  the 
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Tftlidity  of  which  I  confess  I  have  some  doubts;  but  quesUons 
affecting  the  uncertain  digits  in  an  astronomical  constant  are  from 
one  point  of  view  of  little  moment ;  almost  any  scrupulously  fair 
process  will  give  much  the  same  result.  The  great  point  is  to 
haye  in  a  tabular  form  the  different  individual  results  instead  of 
having  to  hunt  up  each  in  turn ;  and  for  this  we  certainly  owe 
Prof.  Harkness  our  best  thanks. 


SoMB  recent  correspondence  in  the  '  Times '  on  the  subject  of 
** Record  Whist  Hands"  is  instructive  with  reference  to  pictu- 
resque illustrations  of  large  figures.  A  writer,  signing  himself 
'^  A  Mathematician,"  endeavoured  to  ex[»'ess  the  enormous  chances 
against  the  occurrence  at  any  particular  deal  of  a  "  record  whist 
hand  "  (namely,  a  hand  in  which  each  player  holds  the  whole  of  a 
suit)  by  the  following  estimate  : — ''Take  all  the  tiatiohal  debts  of 
all  countries  in  the  world,  and  all  the  debentures  and  shares  £c.  of 
all  companies,  multiply  this  by  a  billion,  and  then  bet  the  sum  so 
estimated  against  a  farthing."  Those  who  are  accustomed  to  deal 
with  figures  would  not  find  it  difficult  to  supplement  this  example 
by  calculating  what  are  the  odds  against  such  a  hsind  haying  been 
dealt  since  whist  was  ever  played  at  aU.  It  may  be  considered 
doubtful  whether  more  than  a  billion  hands  at  whist  have  ev^ 
been  dealt,  and  consequently  the  odds  against  a  ''record  whist 
hand  "  ever  having  legitimately  occurred  would  be  represented  by 
at  least  the  above  huge  ratio,  omitting  merely  the  multiplication 
by  one  billion.  It  would  seem,  however,  that  this  step  is  by  no 
means  an  easy  one  for  the  average  reader  to  make,  for  two  days 
afterwards  another  writer  is  at  some  pains  to  ask  the  question, 
What  are  the  odds  against  such  a  hand  occurring  within  five 
years  ?  pointing  out  that  many  millions  of  hands  must  be  dealt 
within  that  time,  and  apparently  expecting  seriously  to  diminish 
the  odds  thereby.  Lecturers  on  astronomy  may  perhaps  therefore 
take  a  hint  that  some  of  their  illustrations  of  large  astronomical 
figures  do  not  go  very  far  with  the  average  listener. 


As  a  matter  of  fact,  the  average  listener,  or  the  average  reader, 
is  but  little  accustomed  to  use  figures  accurately  at  all,  if  we  may 
judge  by  the  writings  of  the  average  journalist  who  writes  for  him. 
For  instance,  the  other  daj  a  description  appeared  in  one  of  otCt 
leading  weeklies  of  the  remarkable  diving  performances  of  a  young 
lady  from  a  height  of  70  feet  into  a  net;  and  not  content  with 
generalities,  the  writer  gave  the  following  numerical  estimate  of 
the  undertaking :  "  She  starts  on  her  descent  with  a  weight  of 
ten  stone,  and  with  each  yard  her  weight  doubles."  He  would 
perhaps  be  surprised  to  learn  that  under  these  circumstances  the 
net  would  receive  a  weight  of  about  100,000,000  stone. 


THE    OBSERVATORY, 
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ANNIVEBSAEY  BTEBTING  OF  THE  ROYAL 
ASTRONOMICAL  SOCIETr, 

Friday,  February  8,  1895. 

Mr.  E.  B.  EInobbl,  Vice-Prendent^  in  the  Chair. 

.    Secretaries :  Prof.  H.  H.  Tubneb,  M.A.,  B.Sc,  and 

E.  W.  Maundbb. 

The  Minutes  o£  the  last  Anniversary  Meeting  were  read  and 
confirmed. 

The  report  of  the  Auditors  of  the  accounts  for  the  past  year 
^as  read  by  Mr.  J.  E.  Drower,  and  was  to  the  effect  1  hat,  having 
examined  the  Treasurer's  account  and  the  account  of  the  assets 
J^^d  property  of  the  Society,  they  certified  them  to  be  correct. 
The  cash  in  hand  on  the  31st  of  December,  1894,  was  ^443  S».  lod. 

Pi'of.  Turner  read  the  list  of  the  names  of  Fellows  of  the  Society 
^0  had  died  during  the  past  year,  with  extracts  from  some  of 
the  obituary  notices.  The  following  are  the  names  in  the  list : — 
«^'  V.  F,  Allnutt,  S.  P.  Chapman,  Charles  Carpmael,  Prof.  Arthur 
^ayley,  Edwin  Clark,  Sir  James  Cockle,  A.  S.  Harrison,  B.  J. 
Hopkins,  Richard  Johnson,  George  KnoU,  James  Leigh,  John 
Morgan,  William  Peters,  A.  Cowper  Ranyard,  Rev.  Henry  Roe, 
John  Spencer,  William  Tomlinson,  George  Wall. 

The  Pregident  (who  now  occupied  the  Chair).  The  Council  have 
passed  a  resolution  desiring  to  put  on  record  their  sense  of  the 
great  loss  the  Society  has  sustained  by  the  death  of  Professor 
Cayley,  and  I  think  the  Meeting  would  wish  to  join  in  that 
resolution.  I  will  simply  put  it  from  the  chair  that  at  their 
Anniversary  Meeting  the  Fellows  of  the  Royal  Astronomical  Society 
fcsired  to  place  on  record  their  high  appreciation  of  the  services 
tendered  by  Prof.  Cayley  to  mattiematicai  astronomy,  and  to  show 
their  sincere  sympathy  with  his  family  in  their  recent  bereavement. 

The  resolution  was  unanimously  agreed  to. 

Prof,  Tamer  read  extracts  from  the  obituary  notices  of  deceased 
Fellows. 

VOL,  XTIII.  L 


108     Meeting  of  the  Royal  Astronomical  Society,    [No.  225. 

Mr.  Maunder  read  extracts  from  the  reports  of  the  work  of 
observatoriefl  during  the  past  year. 

Prof.  Turner  read  some  notes  on  the  progress  of  astronomy 
during  the  year  1894;  the  subjects  referred  to  were: — the  dis- 
•  covery  of  small  Planets  and  Comets;  the  iavestigation  of  the 
Variation  of  Latitude;  Prog:ress  of  Meteoric  Astronomy  in  1894  ; 
the  recent  Opposition  of  Mars ;  the  effective  Temperature  of  the 
Sun;  Solar  Spectroscopy;  Solar  Activity  in  1894;  Lockyer's 
Photographic  Spectra  of  some  of  the  Brighter  Stars ;  the  Spectra 
of  /3  Lyrae  and  3  Cephei ;  the  Satellite  of  Neptune ;  Double  Stars ; 
Nova  Normaa ;  Jupiter ;  the  Badcliffe  Catalogue ;  New  Observa- 
tories ;  Spectroscopic  Observations  of  Nebuliee ;  the  Transit  of 
Morcury ;  the  Potsdam  Photometry ;  the  Astrographic  Chart. 

The  President,  Gentlemen, — The  Council  hiave  awarded  the 
Gold  Medal  of  the  Society  to  Dr.  Isaac  Eoberts  for  his  work  in 
photographing  star-clusters  and  nebulas.    (Applause.) 

After  stating  the  grounds  for  this  award  in  an  address  which 
treated  of  the  progress  oF  ])hotography,  especially  as  applied  to 
astronomy,  and  of  Dr.  Eoberts'  work  in  connection  with  this 
branch  of  the  science,  Capt.  Abney  handed  the  medal  te  the 
Secretary  to  be  conveyed  to  Dr.  Roberts,  who  was  luiable  to  be 
present. 

Mr.  Waters.  Mr.  President, — I  am  sure  I  speak  on  behalf  of  the 
Meeting  when  I  say  that  we  have  listened  to  your  admirable  address, 
in  which  you  have  given  us  such  an  excellent  account  of  Dr.  Boberts' 
work,  with  the  greatest  possible  interest.  Dr.  Boberts  is  fortunate 
in  having  as  an  exponent  of  his  work  one  who  has  had  so  long  an 
experience  in  photography ;  and  we  also  are  fortunate  in  having 
listened  to  your  address  to-day.  Dr.  Roberts'  work  is  so  well  knovin 
to  the  Society  and  so  well  appreciated,  that  we  feel  no  justification 
can  be  required  of  the  award  of  the  medal  by  the  Council ;  but  at 
the  same  time  this  general  feeling  on  the  part  of  the  Society  and 
the  scientific  world  does  not  in  any  way  diminish  the  pleasure 
with  which  we  have  listened  to  your  address  on  the  subject.  I 
now  move  "  That  the  report  now  read  be  received  and  adopted,  and 
that  it  be  printed  and  circulated  in  the  usual  manner,  together 
with  the  President's  Address  and  the  report  of  the  Auditors." 

Bev.  A,  L.  Cortie  seconded  the  motion,  which  was  unaniniouslj 
agreed  to. 

Mr.  Woodd-Smith  and  Capt.  E.  H.  Hills  were  appointed  scruti- 
neers of  the  ballot  for  President  and  Officers  of  the  Society  for  the 
ensuing  year,  which  was  then  proceeded  with,  and  the  following 
gentlemen  were  elected  to  serve :  — 

President:  Dr.  A.  A.  Common.  V.ce-Presidents :  Capt.  W.  de 
W.  Abney,  W.  H.  M.  Christie,  Dr.  J.  W.  L.  Glaisher,  E.  J. 
Stone.  Treasurer :  E.  B.  Knobel.  Secretaries :  E.  W.  Maunder, 
Prof.  H.  H.  Turner.  Foreign  Secrrtary :  Dr.  William  Huggins. 
Council :  Sir  B.  S.  Ball,  Prof.  G.  H.  Darwin, Dr.  A.  M.  W.  Downing, 
Bichard  Inwards,  Frank  McClean,  W.  H.  Maw,  H.  F.  Newall,  Capt. 
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l¥i]liam  NobK  Dr-  Isaac  Eoberts,  G.  M.  Seabroke,  Eev.  Walter 
Sidgreaves,  E.  J.  Spitta. 

Mev,  F.  HowUtU  I  have  the  honour  to  move :  "  That  the 
tJiauks  of  the  Meeting  be  given  to  the  President,  Vice-Presidents, 
^nd  other  members  of  the  Council  now  retired,  for  their  admirable 
services  in  promoting  the  objects  of  the  Boyal  Astronomical 
fcJociety/' 

Rev,  S,  Kinns.    I  have  very  great  pleasure  indeed  in  seconding 

-f^he  motion.     I  am  sure  all  of  us  who  heard  this  afternoon  the 

excellent  and  most  interesting  address  from  the  late  President 

snust  feel  we  have  lost  something,  but  have  also  gained  something, 

0O  that  we  are  in  the  good  position  of  having  a  balance ;  and  I 

i^hink  we  owe  very  many  thanks  to  those  who  have  been  in  office 

during  the  past  year.     I  think  especially  we  have  to  thank  the 

S:^ecretaries  for  the  admirable  report,  written  altogether  in  a  way 

t^  interest  every  one  of  us. 

The  motion  was  unanimously  agreed  to. 

On  the  motion  of  Mr.  Dyson,  seconded  by  Capt.  Harrison,  a 
^ote  of  thanks  was  accorded  to  the  Auditors  of  the  accounts  and 
the  Scrutineers  of  the  ballot. 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Edwin  Bare^  Butbven  Villa,  Hainault  Road,  Leytonstone ; 
Tvneent  Jouph  Bvuton,  B.Sc.,  9  Lansdown  Terrace,  Hampton 
Wick ;  Canite  A,  dela  Baume  Pluvinel^  7  Bue  de  la  Baume,  Paris ; 
Benri  DeslandreSj  D.  ^s  Sc,  TObservatoire,  Paris ;  George  Darleif 
l^dner^  6  Prince's  Boad,  South  Wimbledon  ;  C,  W.  D,  Perrins, 
D&venbam  Bank,  Malvern ;  Charles  A,  Past,  2 1  Washington 
Square  N.,  New  York  City ;  Charles  Moberts,  6  Bramerton  Street, 
Kiflgfs  Boad,  Chelsea,  S.W. 


BBITISH  A8TB0N0MICAL  ASSOCIATION. 

'Thi  third  ordinary  meeting  of  the  Association  was  held  at  Uni- 
versity College,  Gower  Street,  on  Wednesday,  January  30,  Mr.  E. 
Waiter  Maunder,  President,  in  the  Chair.  Six  new  members 
were  ejected,  and  the  names  of  nine  candidates  for  membership 
were  read  and  suspended. 

The  President  announced  that  Mr.  Henry  McEwen,  a  member 
of  the  newly  formed  Glasgow  branch  of  the  Association,  had  b^n 
Appointed  Director  of  tbe  Venus  and  Mercury  Section.  Mr. 
McEwen's  circular  to  members  of  the  Section  was  then  read  by 
Mr.  Petrie. 

The  President  pointed  out  that  the  work  of  the  new  Section 
would  be  both  a  difficult  and  an  interesting  one,  but  that  much  might 
be  done  by  the  patient  and  persevering  co-operation  of  a  number 
of  organized  observers.    The  rotation-period  of  Venus,  which  was 
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at  present  to  some  extent  an  open  question,  might  be  finally 
settled. 

Mr,  O,  M,  Seabroke  urged  the  desirability  of  obserrers  getting 
other  observers  to  check  their  work  as  much  as  possible.  The 
markings  on  Venus  were  so  exceedingly  faint  that  the  imagination 
was  apt  to  come  into  play. 

Mi98  Everett  read  a  paper  on  "  The  Zodiacal  Light,"  by  Mr.  S. 
M.  B.  Geminill,  in  whicb  he  urged  that  more  attention  should  be 
given  to  this  rather  neglected  branch  of  observation.  In  the 
discussion  which  followed  it  ^tis  pointed  out  that  this  waa  a 
branch  of  observation  that  members  not  fortunate  enough  to 
possess  telescopes  might  take  up. 

An  interim  report  of  the  Jupiter  Section,  on  the  *'  Bed  Spot  and 
the  Eegion  Near,"  by  the  E«v.  W.  E.  Waugh,  the  Director,  was 
then  read,  in  which  it  was  pointed  out  that  the  region  was  in  a 
state  of  great  activity,  and  would  probably  repay  careful  obser- 
vation. 

Mr,  W,  Hale  White^  in  a  "  Note  on  Sun-spots,*'  d&scribed  a 
series  of  observations  he  had  made  to  test  the  truth  of  Wilson's 
theory.  He  concluded  that  the  invariable  appearance  of  spots 
when  foreshortened  near  the  limb  was  inconsistent  with  the  idea 
that  they  were  simple  cavities  with  sloping  sides. 

Meu,  A,  L,  Cortie  said  that  he  had  closely  observed  many 
hundreds  of  sun-spots,  and  his  impression  was  that  Wilson's  theory 
was  in  the  main  correct.  He  pointed  out  that  spots  during  the 
period  of  formation  or  breaking  up  were  very  irregular  in  shape, 
and  could  not  fairly  be  used  as  tests.  If  observed  during  the 
middle  or  quiet  period  of  their  development,  when  the  umbra  was 
central,  the  evidence  that  they  were  cavities  was  very  strong. 
He  believed  that  sun-spots  were  not  merely  isolated  phenomena 
occurring  in  some  disturbed  solar  region,  but  that  they  were 
intimately  connected  with  one  another,  and  were  but  the  surface 
manifestations  of  centres  of  forces  which  existed  below  the  solar 
surface  and  moved  according  to,  as  yet,  undiscovered  laws. 

Mr.  E,  Holmes  remarked  that,  as  the  solar  disc  was  magnified 
by  irradiation,  a  spot  close  to  the  edge  must  necessarily  appear  as 
a  depression,  even  if  no  depression  actually  existed.  He  pointed 
out  also  that  spots  sometimes  appeared  considerably  north  and 
south  of  the  equator,  but  that  drawings  made  in  these  positions 
never  appeared  to  him  to  show  foreshortening  north  or  south,  as 
they  should  do  if  Wilson's  theory  was  correct. 

Mr,  Seabroke  said  that  he  had  been  about  to  make  a  similar 
remark  to  that  of  Mr.  Holmes  on  the  effect  of  irradiation.  He 
thought  that  the  Wilsonian  theory  could  only  be  proved  by  the 
concurrent  evidence  of  a  large  number  of  careful  observations. 

The  President  pointed  out  that  whatever  might  be  said  as  to  the 
Wilsonian  theory  as  a  whole,  there  could  be  no  doubt  whatever 
that,  as  it  was  put  forward  in  most  textbooks,  it  was  given  in  a 
very  absurd  form.      The  .ordinary  illustrative  diagrams   usuaJly 
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gsTe  a  depth  of,  saj,  20,000  or  30,000  miles;  anil  he  tkougfat  tbat 
such  a  depth  was  absolutely  inconceiTuble.    If  they  assamed  a 
depth  of  100,  200,  or  300  miles,  it  was  sufficiently  deep  to  look 
down  upon,  bat  was  very  shallow  velatively  to  the  airea^  of  many 
pf  the  spots,  which  might  be  from  10,000  to  20,000  miles  in 
diameter,  and  foreshortening  of  the  penumbra  would  in  such  a 
case  only  be  detected  when  dose  to  the  limb.    He  was  disposed, 
as  the  result  of  his  own  observation,  to  believe  that  the  spots  were 
shallow  depressions.     Father  Cortie  had  raised  some  very  in- 
teresting points  which  had  often  engaged  his  own  attention^  but 
he  was  amid  the  problems  involved  had  hardly  yet  been  toacbed. 
Papers  on  *'EDeke*^B  Comet,''  by  Mr.  S.  H!.  B.  Salmon,  and 
^  The  Nature  of  the  Oanals  on  Mars,"  by  Mr.  J.  Orr,  were  also 
read,  and  in  the  course  of  the  evening  a  number  of  lantem-slides, 
illustrative  of  the  papers  read,  were  thrown  upon  the  screen. 


BOYAL  METEOBOLOGICAL  SOCIETY. 

Ths  usual  monthly  meeting  of  this  Society  was  held  on  Wed- 
nesday evening,  February  20th,  at  the  Institution  of  Civil  Engi- 
neers, 25  Great  George  Street,  S.W.,  Mr.  B.  Ini^-ards,  F.B.A.S., 
President,  in  the  Chair. 

Mr.  W.  Marriott  gave  an  account  of  the  thunderstorm  and 
squall  which  burst  over  London  so  suddenly  on  the  morning  of 
January  23rd.  It  appears  that  this  storm  passed  across  England 
in  a  south-south-easterly  direction,  at  the  rate  of  about  47  miles 
an  hour,  being  over  Northumberland  at  4  a.k.,  and  reaching,  the 
English  Channel  by  11  a.k.  Thunder  wns  first  heard  in  the 
▼ieinity  of  Leeds,  and  accompanied  the  sform  in  its  progress  across 
the  country.  One  of  the  most  remarkable  features  of  the  storm 
was  the  sudden  increase  in  the  force  of  the  wind  ;  for  in  London 
it  rose  slmost  at  one  bound  from  nearly  a  calm  to  a  velocity 
of  36  miles  an  hour.  This  sudden  increase  of  wind  caused  con- 
siderable damage,  and  at  Bromley,  near  Guildford,  twenty-eight 
tree«  were  blovm  down  along  a  track  i860  yards  in  length. 

Mr.  E.  Mawley  presented  his  Beport  on  the  Phenological 
Observations  for  1894.  Between  the  third  week  in  March  and 
the  third  week  in  May  phints,  generally,  came  into  blossom  in 
advance  of  their  usual  time,  and  towards  the  end  of  April  the 
dates  of  first  flowering  differed  but  little  from  those  recorded  at 
the  same  period  in  the  very  forward  spring  of  1 893.  The  cuckoo 
made  its  appearance  even  earlier  than  in  the  previous  year.  The 
year  1894  was  a  very  productive  one,  and  both  the  hay  and 
com  crops  proved  unusually  heavy,  but  much  of  thd  latter  was 
barYcsted  under  very  trying  conditions  as  regards  weather.  The 
f rotfts  of  May  2iBt  and  22nd  entirely  destroyed  the  previous 
._    .  ^£  ^  giQrioug  fruit-season.    Indeed  the  only  r^ly  good 
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crop  was  that  of  pears,  which  were  singularly  abundant  throughout 
nearly  the  whole  of  England. 

Mr.  A.  B.  MacDowall  read  a  paper  on  some  gradual  weather 
changes  in  certain  months  at  Greenwich  and  Geneva. 


Arthur  Cayley. 

By  the  death  of  Professor  Cayley  the  world  has  lost  its  greatest 
mathematician.  Most  of  his  work  is  of  such  a  kind  that  only  those 
who  h^ve  followed  him  into  the  goodly  stales  and  kingdoms  which 
he  discovered  can  rightly  estimate  his  greatness,  but  all  who  knew 
him  can  tell  of  his  kindness  and  goodness.  The  strength  of  his 
mind  and  character  were  80  clearly  written  in  his  face  that  he 
inspired  even  strangers  with  a  feeling  of  reverence. 

Arthur  Cayley  was  bom  at  Kichmond  on  August  i6, 1821.  He 
was  for  three  years  at  a  private  school  at  Blackheath.  After  three 
years  at  King's  College  School,  he  went  up  to  Trinity  College, 
Cambridge,  at  the  early  age  of  1 7.  Mr.  Munro,  the  great  Lucretian 
Scholar,  and  Lord  Denman  belonged  to  the  same  year,  while  Prof. 
Sylvester,  whose  name  has  since  become  so  closely  associated  with 
Cayley 's,  entered  the  University  several  years  before  him.  He  was 
Senior  Wrangler  and  First  Smith's  Prizeman  in  1842.  Cayley  was 
elected  a  Fellow  of  Trinity  the  same  year,  and  was  for  three  years 
an  Assistant  Tutor  of  the  College.  As  he  could  not  retain  his 
Fellowship  for  more  than  seven  years  from  the  date  of  his  Master's 
degree,  owing  to  his  not  taking  Holy  Orders,  he  decided  to  follow 
the  legal  profession.  He  was  called  to  the  Bar  in  1849,  and  some 
of  his  most  important  mathematical  papers  were  written  in  Lin- 
coln's Irn.  He  returned  to  Cambridge  in  1863  as  Sadlerian  Profes- 
sor of  Pure  Mathematics,  giving  up,  in  the  interests  of  his  Science, 
a  good  practice  as  a  conveyancer  and  the  prospect  of  eminence  in 
his  profession  for  the  very  modest  income  at  that  time  attached  to 
the  rrofessorship.  Here  he  stayed  till  his  death,  lecturing  during 
two  terms  of  the  year  on  whatever  was  at  the  time  the  subject  of 
his  research.  His  prodigious  industry  is  attested  by  the  large 
number  of  memoirs  WTitten  by  him,  i^hich  amount  to  more 
than  800.  These  are  being  republished  by  the  Cambridge  Uni- 
versity Press.  Seven  large  volumes  have  already  been  published 
under  Cay  ley's  own  editorship,  and  there  will  probably  be  at  least 
four  more  volumes. 

For  several  years  Cayley  edited  the  publications  of  the  Hoyal 
Astronomical  Society.  He  was  President  of  the  Society  in  1872 
and  1873,  and  gave  the  Address  on  the  occasion  of  the  presentatiou 
of  the  Society's  Medal  to  Prof.  Newcomb. 

In  1882  he  gave  a  course  of  lectures  at  the  Johns  Hopkins 
University,  where  his  friend  Sylvester  was  at  that  time  Professor. 

In  1883  he  presided  at  the  British  Association  Meeting  at 
Southport,  and  there  are  several  stories  current  of  the  difficulties 
some  of  the  Associates  had  in  following  the  President's  Address. 


Mar.  1895.]  Arthur  Cay  ley,  113 

Professor  Caylej  received  honours  and  degrees  from  most  of  the 
learned  Societies  of  the  world.  The  Copley  and  Bojal  Medals 
were  awarded  to  him  by  the  Eoyal  Society,  and  the  De  Morgan 
Medal  by  the  London  Mathematical  Society. 

Nearly  every  branch  of  Pure  Mathematics  has  been  furthered 

by  Cay  ley's  work.     His  discovery  of  the  Theory  of  Invariants  was 

the  foundation  of  Modem  Higher  Algebra,  and  the  creation  of 

this  vast  subject  was  due  mainly  to  Cayley  and  Sylvester.     We 

have  it  on  the  authority  of  Dr.  Glaisher  that  ^'  as  an  algebraist  he 

has  never  been  surpassed."    The  connected  subject  of  Analytical 

Geometry  has  also  been  largely  extended  by  Cayley,  as  reference 

to  Dr.  Salmon's  works  abundantly  testifies.     The  most  important 

English  contribution  to  Elliptic  Functions  was  written  by  him 

when  he  resided  in  Lincoln's  Inn.     He  has  also  written  largely  on 

the  Theory  of  Numbers,  on  Integral  Calculus,  and  on  Attractions. 

He  drew  up  for  the  British  Association  a  very  full  report  "  On 

the  Progress  of  Theoretical  Dynamics."    Dr.  Glaisher  tells  us  that 

he  was  an  admirable  referee  for  papers  submitted  to  scientitic 

societies  for  publication,  on  account  of  his  power  oE  entering  at 

once  into  the  works  of  others,  so  that,  by  merely  dipping  into  a 

long  and  complicated  paper,  he  could  appreciate  its  significance, 

and  often  give  new  proofs  of  the  theorems  contained  in  it,  or  carry 

the  investigation  further. 

In  Astronomy  we  find  40  or  50  papers  by  him  either  in  the 

*  Memoirs '  or  in  the  •  Monthly  Notices '  of  the  Boyal  Astronomical 
Society.  These  are  on  such  varied  subjects  as  Planetary  and  Lunar 
Theory,  the  Determination  of  Orbits  from  three  observations.  Pre- 
cession and  Nutation,  and  Solar  Eclipses.  When  Adams,  taking^ 
into  account  the  change  in  the  eccentricity  of  the  Earth's  orbit, 
obtained  a  value  for  the  secular  acceleration  of  the  Moon*8  mean 
luotion  difEering  from  Laplace's,  Cayley  entered  into  the  discussion 
which   followed,  contributing  a  paper  on  the    subject    to    the 

*  Monthly  Notices  'in  1861,  which  confirmed  Adams'  result. 

Cayley  was  always  ready  to  place  his  legal  skill  and  knowledge 
stthe  service  of  his  college  and  university.  He  assisted  to  draw  up 
the  present  statutes  of  Trinity  College ;  he  also  framed  the  regu- 
lations for  the  Isaac  Newton  Studentship  at  Cambridge.  He  was 
interested  in  the  higher  education  of  women,  and  was  for  some 
years  Chairman  of  the  Council  of  l^ewnham  College. 

His  health  had  been  steadily  declining  for  several  years  past. 
He  bad  a  severe  attack  of  iUness  on  January  8,  from  whicn  he 
Keemed  to  be  recovering,  when,  on  January  21,  he  began  to  grow 
rapidly  weaker  and  died  on  January  26.  He  was  buried  on 
Pebraary  i  at  Cambridge,  where  a  large  number  of  his  friends  and 
usociates  assembled  to  do  honour  to  his  memory. 

r.  w.  dtbov. 

[We  propoM  to  puUiah  a  portrait  of  the  late  Profeaaor  in  oar  next 
ttJuaber.— Bds.J 
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7%«  Group  2  1516. 
Ab   ft   wide  pur  (AB)  this  boa  been  known  about   100  ^ears. 
Wben  observed  by  lAlande,  B  was  the  preceding  et&r  and  in  the 
catatof^e  "  Lalande  (F)  "  is  numbered  1830,  wbQe  A  is  1S31.     At 
the  present  time  A  prrcedes  by  some  17". 

In  185S  Otto  Stnive  found  a  12th  mag.,  the  star  0,  whose 
position  with  respect  to  A  has  up  to  now  only  changed  Tetr  little. 

This  star  has  been  only  rarely  observed,  and  it  is  with  the  view 
of  transferring  the  attention  oE  observers  from  AB  to  AC  that  the 
present  note  is  written. 

The  Following  metii  positions  will  enable  anyone  to  see  the 
relative  motions  of  the  three  stars : — 


i8a4-i.. 
183S-0.. 
1846-4. . 
1857 3- • 
1868-5.. 
1879-4.  ■ 
1891-3. 


AB. 

301  4 
317-5 
37  -o 
76-8 
92  -o 
96-8 


Diet. 


■50 
'5  -37 


tot.-4l 


86o-o., 

.«" 

S"-„ 

865-4.. 

!l)8 

r  7» 

'9S 

7  -71 

su-s-- 

297 

v^ 

S9'-3   ■ 

299 

From  these  it  is  seen  that  the  relative  positions  of  A  and  ( 
h«ve  varied  but  little,  while  the  motion  of  B  (apparent)  is  o"-4«4d 
in  the  direction  so$°-o.  This  apparent  motion  of  B  is  really  thi 
motion  of  A,  for  we  lenrn  from  the  mpridian  observation  of  i 
that  its  P.M.  ie  o"-42  in  Iho  opposite  direction.  It  is  evidn 
that  C  partjikeB  of  this  motion,  and  AC  He  may  conclude  to  be  4 
physical  pair  hnviiig  a  common  P.M.  of  o"-424  in  the  dire 
iSj^-o,  and  that  B  has  no  connection  with  the  system. 
marion  s[>ves  the  apparent  motion  of  B  as  o"'404  in  the  dire 
94°,  This  possibly  is  a  clerical  error  of  lo".  From  the  "  Oxfoti 
Astronomical  Observations  "  I  lenrn  that  the  P.M.  is  o"-4a  atM 
parallax  o"'i46  (Ihe  mean  of  four  determinations). 

Taking  the  distance  AC  as   7'''7    this   makes  the   two  1 
separated  52-7  times  the  distance  of  the  Earth  from  the  8 
10  times  that  of  Jupiter  from  the  Sun. 

The  position  for  1900  is  E.A.  ii""  8"  40',  N.P.D.  15"  59' (* 
magnitudes  Ab:7-d,  3=7-5,  C^ia.  Tbouaa  I    '  - 


T^e  Variation  ofLaiitude. 
Th recent  ntiml)era  of  the  'Astronomical  Joumar  Dr.  8.  C.  Chandler 
has  developed  anew  feature  in  Bis  theory  of  the  motion  of  the 
Earth's  axis  of  rotation  about  its  axis  of  figure,  or  of  the  axis  of 
figure  abont  the  axis  nf  rotation,  which  are  alternate  wars  of  re- 
garding the  Bame  fact.    It  will  be  remembered  that  sccbrding  to 
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the  theory  this  motion  ia  represented  by  a  formu'a  of  two  circular 
fuDctionB  of  differpnt  nrnplitudes  and  of  periods  respectively,  a 
year  and  about  fourteen  niontha.  The  new  development  showa 
that  the  component  wboan  period  is  a  year  really  indicates  motion 
in  an  ellipse  of  large  eccentricity  with  a  major  axis  about  6"'3  in 
k-ngth,  inclined  to  the  Greenwich  meridian  about  45°  to  the  west,' 
if  we  regard  the  pole  of  %UTe  aa  the  origin  and  the  pole  of  the 
aiis  of  rotation  aa  the  moving  point.  This  conclusion  has  been 
derived  ^m  the  results  of  the  obeerva^ona  made  under  the  auspices 
of  the  IntOTnalional  Geodetic  Association  in  the  years  1890-93, 
parpoeely  to  detect  the  latitude  rsriation,  at  the  eight  stations, 
PoaEkova,  Fra^e,  Berlin,  Strasburg,  Aockville,  San  Fnncisco, 


I 


Waikiki,  Bethlehem  (Pennsylvania).  In  the  •  Awfronomicd 
Joomal,'  No.  329,  Dr.  Chandler  gives  a  diagram,  which  is  repro- 
doiced  ^ve,  ahoA'ing  the  curve  in  which  the  pole  of  figure  would 
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*=+o"-ifisin((-z4i  1790)  C-Ss  +  o'-'iisiufO -300"). 
y=+o"-i6coat(— 241  1790)  o''-8s+o"-ii  cos  0, 

in  which  the  constants  are  determined  from  the  above-mentioned 
observutions.  The  positive  direction  (iip)  of  the  axis  of  y  repre- 
sents the  Greenwich  meridian,  the  positive  direction  of  the  axis  of 
X  is  to  the  left,  and  represents  the  meridian  90°  E.  The  small 
lines  crossing  the  curve  represent  the  position  ot  the  moving  pole 
at  5o-(la;  intervals,  and  the  approximate  dates  are  c^iven  in  some 
cases.  The  small  circles  represent  the  positions  of  the  pole  as 
deduced  from  the  observations,  and  it  may  thus  easily  be  seen  how 
niTirly  Iha  observations  agree  *ith  the  formula.  .  Tlie  agreement 
of  the  later  ones,  the  iaat  two  of  which  were  not  used  in  evolving 
the  formuhi,  with  the  curve  are  particularly  sinking,  as  the  in- 
volved form  of  the  cune  makes  this  a  critical  test.  It  will  be 
intsresting  to  watch  IE  observations  during  1894  and  1895  agree 
with  the  line  as  predicted  in  this  diagram.  "The  agreement  will 
form  a  criiciiil  tfst  of  (hi;  reality  oE  this  elliptic  motion,"  This 
diagram  is  useful  ii'r  nnuiher  reason.  One  may  determine  from  it 
by  inspection  the  amount  of  latitude  variation  in  any  longitude 
and  at  any  time.  The  difference  oC  latitude  from  the  mean  in 
longitude  X  is  given  by  the  formula 

^— ^=A'sioX— ycosX. 
Hence  drawing  a  line  through  he  centre  to  represent  the  longi- 
tude X,  and  taking  the  point  on  the  curve  corresponding  to  the 
time  chosen,  and  drawing  a  perpendicular  from  the  point  on 
the  line,  the  distance  between  the  foot  of  this  perpendicular  and 
the  centre  will  n^present  p  —  ^„.  It  will  be  seen  from  this  that  the 
variation  of  latitude  near  the  Berlin  meridian  during  the  latter 
half  of  1^94  will  be  almost  imperceptible,  while  at  Bethlehem  and 
Columbia  College  it  will  increase  by  a  quarter  of  a  second  in  the 
Bime  time. 

This  subject  was  referred  to  at  the  Congress  of  the  Geodetic 
Association  held  at  Inspriick  in  September  last.  D.  Forster 
made  an  interesting  communication  to  (be  Congress  giving  the 
result  ot  a  discussion  of^hA  obserintions,  6000  in  all,  made  at 
Kazan,  Strasburg,  and  Bethlehem.  The  twenty  poaitions  of  Ibn 
pole  deduced  from  these  for  each  month  from  1892  October  to 
1S94  March  give  a  curve  which  shows  some  similarity  to 
Dr.  Chandler's.  Prof.  Bakhnyzen  also  read  a  memoir  at  the 
.  Congress  treating  the  matter  of  latitude  variation  in  rather  a  nwel 
way,  which  is  described  in  the  following  tntnslatinn  of  a  paragraph 
from  the  account  of  the  pro<'eeding^  of  the  Congress  given  br 
M.  Tiriferaud  in  the  '  Annuaire  du  Bnreiu  des  Longitudes'  for 
L89S:- 

"  if  the  Earth  were  entirely  covered  by  seas  and  the  interior 


r 
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nucleus  sjmmetricaUj  constituted,  the  level  surface  would  be  that 
of  an  ellipsoid  of  revolution.  If  the  position  of  the  axis  of 
rotation  differed  from  that  of  the  axis  of  figure  by  a  small  quantity, 
the  equator  would  be  displaced  by  a  small  quantity.  There  would 
be  then  two  level  surfaces  corresponding  to  the  two  conditions,  and 
a  point  of  the  surface  at  first  on  a  certain  radius  will  be  found 
on  the  second  hypothesis  at  a  distance  from  the  centre  differing 
a  little  from  the  first.  The  mean  sea-level  at  any  given  point 
ought  therefore  to  vary  a  little,  and  will  suffer  a  variation  with 
the  same  period  as  the  displacement  of  the  pole.  One  is  therefore 
led  to  examine  if  this  mean  level  varies  with  a  period  of  fourteen 
laonths.  M.  Bakhuyzen  has  chosen  numbers  takeu  from  the  tide 
records  of  the  Helder  from  1851  to  1893.  ^*  ^*  known  that  the 
tide-observations  of  Holland  have  exceptioi^al  interest,  and  also 
they  are  made  with  very  great  care.  The  figures  which  have  been 
communicated  to  us  show  well  the  fourteeu-month  period.  The 
greatest  divergences  are  about  14"™,  and  correspond  to  a  change  of 
latitude  which  is  of  the  order  of  variation  determined  by  other 
methods." 


Selenographical  Notes. 

Blancajots  and  Schein£b. — The  surpassing  attractions  of  the 
neighbouring  Clavius  tend  to  render  the  interesting  details  of  this 
remarkable  pair  less  notable  to  the  observer  than  would  be  the 
case  if  the  formations  were  not  so  closely  associated.  At  a  phase 
of  morning  illumination  when  the  floor  of  Clavius  is  practicidlyin 
fall  sunshine,  the  whole  of  Blancanus,  except  the  higher  portions 
of  the  eastern  rampart  (at  one  point  18,000  feet  above  the  depressed 
interior),  is  involved  in  black  shadow,  while  no  part  of  its  com- 
panion, Scheiner,  is  visible.  Under  these  conditions  of  illumination 
the  internal  terraces  below  the  summit  ridge  are  seen  to  great 
^vantage,  as  are  also  many  included  little  craters  and  depressions, 
mostly  unrecorded.  In  the  January  number  of  '  8irius '  Herr 
J.  N.  Erieger  gives  a  drawing  of  the  formation,  made  at  Gern*- 
Nymphenburg,  1894  September  21, 13*^  under  evening  illumination ; 
in  which  he  shows  16  craters  on  the  floor,  the  majority  being 
sitoated  on  the  south-eastern  quarter  of  it.  Most  of  these  objects 
luive  not  been  previously  noted.  Madler  draws  only  three,— the 
prominent  crater  A,  south  of  the  centre,  and  two  minute  objects 
between  this  and  the  foot  of  the  south  wall.  Schmidt  shows  these, 
md  three  in  addition  on  the  south-east  of  A,  and  a  group  of  small 
BKMintains  abutting  on  the  northern  flank  of  A.  These  also  are' 
^U  represented  by  Herr  Krieger,  whose  drawing  agrees  very 
iairly  with  that  of  Schmidt.  At  9^  April  8,  1892,  when  the  floor 
vas  nearly  free  from  shadow,  1  saw  with  a  power  ckF  284  on  mj  8^' 
reflector,  five  craters  in  addition  to  A/four  of  which  seem  to  answer, 
u  regards  position,  to  those  shown  at  the  foot  of  the  south-east 
vaL    At  9^  February  5,  1895,  under  nearly  the  same  conditions^ 
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I  again  «^»f>rved  the  Ave  previously  recorded,  but,  with  all  attention, 
DO  more.  The  tttit  that  Uerr  Kneger's  drawinf;  was  made  under 
a  setting  Sun  probably  acconots  for  tbe  discrepancy  betweea  tbe 
Tdcorda. 

Observing  Scbeiner  on  tbe  date  last  mentioned,  the  erater  k, 
nearly  central,  and  five  others,  almost  as  prominent,  were  easy 
ol^ei-te, — three  in  a  row  on  the  north  of  A,  aligning  with  a  larM 
bright  shallow  deprenion  on  the  inner  slope  of  the  north-east  wau, 
and  the  remainder  standing  close  to  the  foot  of  the  east  wall,  jost 
below  a  somewhat  smnller  but  rery  similar  object  on  its  slope.  At 
a  somewhat  later  stage  of  sDnrise,  I  saw  several  minuter  cmten  and 
pits  on  the  northern  quarter  of  the  floor,  which  appear  to  be 
unrecorded.  It  may  be  mentioned  that  Schrbt«r  (Sel.  Top.,  t.  47) 
shows  two  minnt«  objects  in  the  interim  on  fhe  north  of  A,  wbifiB 
appear  to  represent  two  of  the  members  of  the  row  jnst  referred 
to.  Madler's  drawing  of  tbe  interior  features  of  Scheiner  do 
not  agree  with  that  of  Schmidt  or  with  my  own.  Doubtless  many 
who  have  oonsulted  Schmidt's  representation  of  this  formation  have 
endeavoured  to  verify  the  existence  of  the  two  linear  ridges,  which 
he  shows  ao  prmninentJy,  crossi  g  each  other  a  little  cast  of  tbe 
crater  A,  and  extending  from  wall  to  wall.  There  is  a  number  of 
low  mounds  on  the  southern  quarter  of  the  floor,  and  I  have  seen 
a  row  of  snoh  (very  nearly  in  the  position  of  the  more  southerly  of 
his  ridges),  and  a  short  ridge  West  of  A,  but  have  never  succeeded 
in  observing  anything  comparable,  as  r^iards  defiuiteness,  to'  the 
dbjects  he  draws  thereon. 

A  ray  from  Tycho,  passing  west  of  Longomontanns  to  tbe 
eastern  flank  of  Scheiner,  and  there  apparently  terminating;  is  an 
intomting  feature  under  a  moderately  high*Sun,  mainly  on  account 
of  its  association  with  the  eastern  borders  of  a  number  of  shallow 
rbomboidal  enclosures  lying  between  these  formations. 

Beaumont  House,  Shakespeare  Boad,  T.  G-WYV  Elgeb. 

Bedford,  189;,  Feb.  ij. 


CORRESPONDENCE. 
To  the  Edilort  of '  The  Obeervatory* 
Caatini  and  the  Principal  Division  in  Saturn'a  Rinff. 
Okntlbubit, — 

Much  as  has  been  written  respecfiog  tho  history  of  tb« 
discovery  of  tbe  principal  division  in  datum's  ring  '(Caasini'a 
undoubted  priority  in  which  is  even  now  iiometimes  overlooked,  as 
was  lately  pointt^d  out  in  the 'English  Meohanic' by  "A  FeQovr 
of  the  Boyul  Astronomical  Society"  in  reference  to  a  paper  bj 
Prof.  Hasling.s),  vet  it  may  be  worth  while,  as  the  early  vol umes  el 
the  '  Memoirs'  of  the  French  Academy  are  not  very  aocesaible,  tqi 
^ve  in  full  Cassini's  ilrst  deacription  of  this  iifisi  thcise  '  Uemoiia,' 
Tome  I.  f.  583,  which  runs  thus  : — 
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**  Apr^  la  sortie  deSotunie  bare  des  fb^odb  dn  Soleil  ran  1675 
dans  le  crepuacule  du  matin,  le  globe  de  (rette  Piaoete  parnt  avoc 
une  bonde  obscure  semblable  k  ceilvs  de  Jupiter,  etendue  seloa  la 
Jongneui  de  I'AnDeau  d'Orient  en  Otcident,  wmmo  ello  se  Toit 
jureaque  toujoars  par  la  Lunette  de  34  pieda,  et  la  largeur  de 
I'Anneaii  etait  dimee  par  une  ligne  obscure  en  deux  parties  egales, 
doDt  rinterieure  et  plus  proche  du  globe  etoit  fort  claire,  et 
I'iDt^rieure  un  peu  obscure.  U  7  avuit  entre  les  couleura  de  ces 
deux  parties,  it  peu  prcs  la  nietne  difference  qui  est  eatre  I'ai^ent 
xnaC  and  I'ai^at  bruni  (ce  qui  n'avoit  jamais  ete  obser>-e  aupars' 
vant,)  et  ce  qui  s'est  depuis  vit  toujours  par  la  m§me  Lunette, 
EiuuB  plus  clairement  daiis  le  Crepuscule  et  ik  la  darto  de  la  Luue, 
que  dans  une  nuit  plus  obscure. 

^'  Cette  apparence  donoa  une  idee  comme  d'un  anneau  double, 
dont  I'inf^rieur  plus  large  et  plus  obscur  fat  charge  d'un  plus 
etroit  et  plus  ciair. 

"Celafit  ressouvenir  que  i'an  167 1,  lorsque  \ps  bras  de  Saturue 
otoient  prets  de  disparoitre,  iU  se  riu'Ourcirent  auparavant,  peutr 
&tn  parcequB  la  partie  extcrieure  de  I'aniieau  qui  etoit  simple  et 
-obscure  disparut  avant  la  partie  iuferieure  qui  eloit  double  et  plus 
clure." 

Does  not  this  language  seem  to  indicate  not  onl^  the  existence 
of  two  rings,  but  also  a  diviaioQ,  or  at  an^  rate  a  difference  of 
titightneae  in  the  interior  ring?  For  he  says  that  iu  1671  the 
outer  snd  less  bright  ring  disappeared  before  the  interior  part 
(or  ring),  which  was  double  and  bright.  Otherwise,  too,  the 
Ictmer  part  is  surely  ambiguous.  He  says  there  "  I'intcrieure  et 
plus  proi-he  du  globe  etoit  fort  claire,"  and  then  "rinterieure"  (is 
■bis  a  nlip  for  exieHevre,  or  does  be  mean  the  interior  part  of  the 
iuieriorand  brighter  ring?)"  un  peu  obscure."  It  seems  to  me 
he  must  have  noticed  a  ^adlng-off  of  the  interior  ring  into  the 
put  we  now  cull  the  dusky  ring. 

Csauni  givea  two  views  of  Saturn,  in  one  of  vhich  the  ball  envelops 
the  ring,  whilst  in  the  other  it  does  not  appear  to  reach  the  outer 
^ge  of  the  ring,  and  then  says : — 

"11  y  a  une  Observation  de  M,  Hevelius  dans  le  Journal 
d'Anglcterre,  qui  repond  k  la  premiere  de  ces  deux  pbasea  ;  mnis 
comme  il  n'a  pas  marque  ni  la  bande  de  Saturne,  ni  la  distinction 

3ui  se  volt  dans  I'aniteau,  on  a  sujet  de  juger  que  les  Lunettes 
out  it  se  eert  sont  heaucoup  inferieures  a  celles  de  I'Observatoire 
%«!." 

1  presume  the  "Journal  d' Angleterre "  must  mean  the  'Philo- 
tophii-al  Transactions';  and  the  reference  is  to  two  views  of 
Suurn  taken  by  Hevelius  at  Danzig  in  August  and  September, 
1(701  and  appearing  in  No.  65  of  the  Phil.  Trans,  (vol.  tv.).  At 
tbow  times  the  apparent  breadth  of  the  ring  was  very  much  lesa 
Ihia  the  diameter  of  the  ball  of  the  planet. 

Yours  faithfully, 
1S9S,  F*b.  4.  ,.  W,  T.  LiHBL 
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The  Comet  of  1525. 
Gbntlemsn, — 

I  have  endeavoured  without  success  to  obtain  any  pariloa- 
lars  respecting  this  comet,  which,  if  we  aie  to  judge  by  the 
expression  used  in  Herman  Grimm's  *  Leben  Michel  angelo's/  must 
have  been  a  large  one.     He  says,  '^Das  Jahr  1525  war  kein 

giinstiges Bin  komet  am  Himmel,  der  die  Eurcht  erregt, 

die  ganze  Welt  werde  dureh  eine  neue  Siindfiuth  zu  Grunde 
gehen."  No  authority  is  given.  Pingre  refers  to  David  Herlidus 
as  mentioning  a  comet  in  that  year,  but  furnishes  no  particulars. 
As  no  date  appears,  it  is  possible  that  it  was  the  comet  which, 
according  to  Pingre,  was  mentioned  by  Luther  as  seen  in  Decem- 
ber 1524,  though  he  had  searched  in  vain  for  any  reference  to  it  in 
his  works.  A  ''  horrible  comet,  resembling  an  inflamed  sword,'* 
was  seen  in  the  autumn  of  ic;26,  but  this  could  hardly  be  the 
one  alluded  to  by  Grimm.  Perhaps  some  of  your  readers  versed 
in  the  history  of  those  times  may  be  able  to  throw  light  upon  the 
matter.  Yours  faithfully, 

Blackheath,  1895,  Feb.  16.  W.  T.  Lxirar. 

'  P.S. — Since  writing  the  above,  I  have  had  an  opportunity  of 
consulting  Herlicius's  tract  on  the  comet  of  16 18,  in  which,  as 
Hevelius  (followed  by  Pingre)  remarks,  he  refers  to  some  comets 
seen  in  the  preceding  century.  Of  the  one  in  question  he  only 
says  that  the  Peasants'  War  followed  the  appearance  of  a  comet, 
in  the  year  1525.  Now  the  Peasants'  War  lasted  from  January 
until  the  summer  of  that  year,  so  that  it  is  doubtful  whether  the 
comet  was  seen  in  1524  or  1525.  Herlicius  quotes  several 
passages  in  which  Luther  expresses  the  view  that  comets  and 
eclipses  portended  the  occurrence  of  some  calamity,  but  none  in 
which  he  mentions  the  appearance  of  any  particular  comet. 

W.  T.  L. 

Variable  Orange  Stars. 

Gbntlemen, — 

I  have  been  observing  some  of  the  stars  in  Mr.  Espin's 
Bed  Star  Catalogue  for  many  years,  and  on  December  19,  1894, 
observed  the  one  in  Pisces  alluded  to  by  Mr.  Backhouse  in  bis 
letter  to  you  of  January  24  (18  Birmingham).  I  find  it  described 
in  my  note-book  as  decidedly  red,  or  orange-red ;  magnitude,  roughly 
estimated,  7  or  6*5. 

Evening  clear,  no  moon. 

I  have  often  suspected  variability  in  red  stars,  but,  owing  to  the 
difficulty  of  obtaining  comparison  stars,  it  is  not  always  easy  to 
estimate  their  magnitude. 

When  unable  to  identify  them,  I  have  sometimes  thought  it  might 
be  due  to  their  being  at  a  minimum,  and  therefore  not  within  the 
range  of  my  6|-in.  reflector,  or  else  that  they  were  too  faint  for  any 
estimate  of  colour  to  be  possible.  Yours  faithfully. 

Further  Barton,  Cirencester,  1 895,  Feb.  4.  E.  BeOWIT, 
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Planetary  Spectra. 

In  discussing  fhe  effect  of  the  humidity  of  our  atmosphere 
upon  observations  of  planetary  spectra,  in  the  '  Observatory  '  for 
January,  I  had  in  mind  the  relative  quantifies  of  water-vapour 
-^xrhich  are  traversed  by  rays  from  the  planets,  and  not  the  relative 
degrees  of  saturation.  Unfortunately,  I  used  the  term  relative 
^umidittf  to  express  my  meaning :  Professor  Young  has  kindly 
c»Hed  my  attention  to  the  fact  that  I  should  have  used  the  term 
gtbsaluU  humidity,  I  regret  the  mistake.  He  also  suggests  that 
t^be  critical  water-lines  would  be  weaker  at  low  temperatures  than 
^»t  bigh  ones,  because,  according  to  KirchhofP's  law,  the  radiating 
-power  of  the  molecules  (and  therefore  the  absorbing  power) 
diminishes  with  lowered  temperatures. 

Yours  truly, 

Mt.  Hamilton,  1895,  Feb.  i.  W.  W.  CaMPBBLL. 


OBSERVATORIES. 

WoLSiNGHAM. — In  the  report  of  the  work  of  his  observatory 
for  the  year  1894,  the  Rev.  T.  E.  Espin  writes  as  follows : — 
"  During  the  year  the  sweeps  for  stars  with  remarkable  spectra 
have  been  continued.  The  total  number  of  objects  observed  is 
1044;  of  these  498  are  new  objects.  The  large  number  discovered 
lui^  caused  their  publication  to  take  the  same  form  as  last  year. 
Oiily  112  stars  have  been  included  in  the  principal  list,  and  the 
others  have  been  simply  announced  by  their  B.D.  number.  Several 
new  fourth-type  stars  have  been  detected.  On  account  of  the 
increasing  number  of  suspected  variables  some  time  bus  been 
^voted  to  careful  estimation  of  their  magnitude.  57  stars  are 
under  observation  for  variation,  and  249  comparisons  have  been 
11^  of  these.  Seven  new  variables  have  been  detected  iu  the 
course  of  the  year.'' 

The  report  also  refers  to  the  publication  of  the  second  volume 
of  *  Celestial  Objects,'  and  regretfully  to  the  death  of  Mr.  George 
Knott,  who  had  always  been  a  good  friend  to  the  observatory. 

The  cost  of  replacing  the  dome,  the  wrecking  of  which  during 
the  gale  of  December  22  was  mentioned  in  our  last  number,  has 
^n  generously  defrayed  by  Captain  Jessop  and  Mr.  G.  L.  Brook« 


PUBLICATIONS. 

The  RABCLirFB  Catalogub  fob  1890. — It  ii  not  from  any 
^uit  of  appreciation  of  its  merits  that  we  have  not  referred 
^fore  this  to  Mr.  Stone's  Catalogue,  which  was  published  in 
^'o?ember  of  lasit  year,  but  the  delay  is  rather  due  to  the  fact 
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that  a  monumental  work  of  this  kind  is  not  to  he  hastily  c 
with. 

,  This  Catalogue  of  6424  stars,  i^uced  to  the  epoch  1890,  is 
result  of  the  observations  made  under  Mr.  Stone's  directioi 
Oxford  during  the  years  1 880-1 893,  with  the  Transit  CircU 
the  Observatory,  which  is  described  in  the  Introduction  to 
Carrington's  Bedhill  Catalogue,  1855.  The  main  object  of 
efforts  is  stated  by  Mr.  Stone  to  be  "  to  obtain  positions  of  s 
for  well-distributed  zero-points  between  the  Equator  and  N.I 
1 1  ^°  in  continuation  and  completion  of  the  work  carried  otU  ui 
my  direction  at  the   Cape  of  Good  hope  between  the  years  1 8 

1879.  The  present  Catalogue  should  contain  the  positions  of 
the  stars  to  the  seventh  magnitude  from  the  Equator  to  i 
N.P.D.,  except  those  in  clusters  .  .  ."  Besides  such  stars  m 
stars  were  observed  by  reflection  and  directly,  and  many  al 
and  below  pole,  to  test  the  accuracy  with  which  Bessels  refracti 
satisfied  the  Oxford  observations  ;  and,  again,  many  stars  be 
siS°  N.PJ).,  for  comparison  with  the  places  of  the  Cape  Catalog 

1880,  also  with  the  view  of  investigating  the  law  of  refraction. 
The  volume  itself  is  after  the  pattern  of  Mr.  Stone's  C 

Catalogue  1880,  large  quarto  in  size,  the  line  referring  to  each 
extending  across  a  double  page.     The  Eight  Ascensions  are  gi 
to  three  places  of  decimals,  but  it  is  stated  in  the  Introduc 
that  Ho  importance  is  attached  to  th(t  last  decimal  place, 
precessions  and  secular  variations,  computed  by  means  of  Pel 
constants,  are  given  for  each  star,  and  for  some  stars,  abot 
quarter  of  the  whole  number,  Proper  Motions  are  given,  man; 
which  have  been  determined  in  the   formation   of  th«   prei 
Catalogue,  and  others  taken   from  Prof.  Auvvers'  'Catalog 
Fundamental  Sterne '  or  from  other  authorities.     Some  atten 
has  been  paid  to  the  magnitude  of  the  stars  by  the  observers, 
the  case  of  some  stars,  generally  tiie  brighter  ones,  the  magnit 
as  given  in  published  catalogues  is  given,  but  in  other  cases 
magnitude  as  estimated  by  the  observers  on  Argelander's  scale, 
in  a  column  of  the  Catalogue  we  have  tha  number  of  such  e 
mations  on  which  the  published  magnitude  is  based.     Foliovi 
the  plan  of  the  Cape  Catalogue,  reference  numbers  are  givei 
six  other  catalogues. 

As  to  the  zero  of  Eight  Ascension  of  the  Catalogue,  the  cU 
stars    used    in    reducing  the  observations  were   those   of 
Greenwich  clock-star  lists  except  in  1893;  but  whereas  these  ] 
for  the  years  1880-1887  depend  on  the  places  of  the  Greenv 
catalogue  of  1872  brought  up  with  Bessel's  proper  motions, 
observations  in  these  years  have  been  corrected  to  reduce  them 
system  of  clock-stars  depending  on  the  places  of  the  1872  Catalc 
reduced  with  Auwers'  proper  motions. 

From   1 889-1892  the  Greenwich  lists  give  the  places  of 
Greenwich   1880  Catalogue,  brought  up  with  these  same  Pre 
Motions,  and  Mr.  Stone  used  a  similar  list  for.  1893  >  ^o  t/^*t 
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Ilight  Ascensions  d^end  either  on  the  Greenwich  GatalogaeB  of 
1872  or  1880  brought  up  in  both  cases  with  the  Fh>per  Motions 
deduced  hj  Prof.  Auwers.    Beyond  this,  observations  of  the  Sua 
^weire  made  at  the  Baddiffe  Observatory  during  ther  years  i884->i89i» 
smd  from  these  a  mean  correction  to  epoch   +0**014  ^^  hieok 
<leduced  and  applied  to  all  the  Bight  Ascensions  of  the  catalogoe^ 
rUhe  discussion  of  these  sohir  observations  also  gives  a  oorrectioa 
±0  the  co-latitude,  or,  what  is  the  same  thing,  a  correction  to  be 
applied  to  the  North  Polar  Distances  of  the  Catalogue  —  o"*oi5» 
^and  a  correction  to  the  assumed  Obliquity  of  the  Ecliptic  +0"*  199* 
The  mean  of  the  corrections  to  the  obliquity,  as  found  from  ob» 
^lervations  of  the  Sun  at  Greenwich  in  the  same  years,  is  +o"*25. 
As  to  the  North  Polar  Distances  of  the  Oatalogue»  the  adopted 
^:^)0-latitude  of  the  Transit  Circle  is  38°  14'  24''*6i.    The  zenith- 
^point  reading  was  determined  exclusively  from  observations  of  the- 
:XBiidir.     A  flexure  correction  has  been  applied  derived  from  obser- 
-^^Ation&of  the  horizontal  collimators  varying  from  i"*iosin  Z.D.  to 
''25  sin  ZJy,     No  correction  for.  discordance  between  the  result» 
observation  of  stars  by  reflexion  and  directly  has  been  applied, 
the  refractions  down  to  zenith-distaiK»  85^  have  been  com- 
muted from  BessePs  '  Tabid®  Begiomontansd.'  * 
As  to  the  propriety  of  the  adoption  of  these  ihethods  in  forming 
orth  Polar  Distances  it  hardly  becomes  us  to  speak.    For  these 
LTolve  debated  questions,  about  formation  of  zeuith-points,  flexure, 
~  application  of  empirical  corrections,  on  which  no  person  is  yet 
oompetent  to  express  a  final  opinion.    Mr.  Stone  has  himself  f  ur- 
xuibed  some  evidence  pn  the  correctness,  or  the  reverse,  of  his 
™«thods  by  a  comparison  of  the  places  of  the  Badcliffe  Catalogue 
liow  before  us  with  those  of  the  Greenwich  Catalogue  for  189a 
CU.N.BJLS.Nov.  1894).   As  is  well  known^the  methods  adopted 
^  Greenwich  with  regard  to  the  points  above  detailed  are  in  direct 
c^tradiction  to  those  used  at  the  BadclifEe  Observatory,  the 
lenith-point  is  formed  from  the  results  of  reflexion  observations 
of  stars,  north  and  south  of  the  aenith,  in  combination  with 
ittdir  observations,  no  flexure  is  applied,  but  a  correction  deduced 
bm  the  differences  shown  by  the  N.PJD.  of  stars  observed 
directly  and  by  reflexion  is  applied.    The  result  of  this  comparison 
iltows  that  the  Greenwich  North  PoUir  Distances  &om  the  zenith 
^N.PJ).  108°  are  larger  than  those  of  the  Badcliffe  Catalogue 
I7  about  o''*8,  practically  constant  throughout  the  range.    Thia 
ufierence  is  liurger  for  stars  of  oreater  N.P.D.  and  varies  consider- 
ably between  the  Pole  and  the  SSenith.    Mr.  Stone  in  his  paper  in 
the  ^  Monthly  Notices '  guardedly  hints  that  this  excess  may  be 
puily  due  to  the  B — D  correction  applied  to  the  Greenwich  results, 
^his,  in  the  mean,  about  half  of  the  quantity  above  mentioned. 
Ve  think  it  is  equally  &ir  to  suggest  that  the  difference  may  be  due 
^^  want  of  an  B— D  correction  to  the  Badcliffe  results.    The 
i^oltB  of  the  reflexion  and  direct  observations  given  in  the  annual 
^Itmes  of   the  -  Baddiffe  Obsenratory  certainly  do  not   show 
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complete  Accordanee.  As  we  have  said,  the  applicatian  of  half  the 
^ifEerence  K— D  to  all  direct  obserrataons  is  a  practice  oft^i 
questioned.  It  was  adopted  by  Sir  George  Airy  from  consider^ 
ations  given  in  '  Mem.  KiA.8.'  vol.  zzxii.  p.  9»  and  it  does  not 
appear  that  the  evidence  given  by  the  comparison  of  these 
catalogues  is  sufficient  to  warrant  its  discontinuance.  But  it  is 
by  the  accumulation  of  such  evidence  that  the  truth  on  this 
point  will  be  arrived  at.  Mt»  Stone  has  also  made  a  comparison 
of  his  new  work  with  his  Gape  Catalogue  of  i88o.  Another  Cape 
Catalogue  for  epoch  1885  is  just  to  hand,  which  will  afford 
further  valuable  data  for  discussion,  and,  whatever  be  the  final 
outcome,  it  will  certainly  be  felt  that  Mr.  Stone  has  worthily  done 
his  share,  and  everyone  will  agree,  as  we  do,  with  the  last  paragraph 
of  the  Introduction  to  this  Catalogue:  *^No  means  of  securing 
iuxniraoy  in  the  results  which  experience  has  suggested  to  me  have 
been  neglected,  and  I  hope  and  believe  that  the  present  Oatalogoe 
will  compare  not  unfavourably  with  those  which  have  been  issued 
from  other  Public  Observatories.'' 


The  *  Nautical  Almakao'  fou  1898. — A  much-needed  addition 
has  been  made  to  the  British  Ephemeris  in  the  annual  volume 
recently  published.  The  apparent  places  of  eleven  dose  circum- 
polar  stars,  to  be  used  for  determining  azimuth  error,  four  of 
which  are  in  the  northern  hemisphere,  are  now  given  for  each  day 
of  the  year.  Besides  this,  the  mean  places  of  52  stars  for  the  use 
of  sailors  are  added  to  the  catalogue ;  the  daily  apparent  places  of 
these  are  not  given.  This  latter  list  was  increased  by  1 20  stars  in 
the  volume  for  1897.  As  evidence  of  the  &ct  that  the  computations 
are  based  on  the  latest  available  data,  it  will  be  noticed  that 
Dr.  See's  elements  have  been  used  in  computing  the  relative  com^ 
ponents  of  the  double  star  a  Centauri.  Improvements  in  the  ex- 
planation given  at  the  end  of  the  book  have  been  made  in  recent 
volumes  of  the '  Nautical  Almanac'  Especially  is  this  the  case  in 
the  sections  relating  to  eclipses  and  occultations.  In  the  1898 
almanac  there  is  given,  as  a  specimen,  the  computation  of  the 
approximate  local  mean  times  of  beginning  and  ending  of  the 
eclipse  on  1898,  January  21,  for  a  station  in  India,  and  also  the 
circumstances  of  the  occultation  of  a  certain  star  as  seen  at 
the  Cape  Observatory,  both  of  which  are  instructive.  It  may  be 
mentioned  that  the  computation  of  the  eclipse  is  effected  by  means 
of  the  Besselian  system  of  co-ordinates,  which  are  now  used  in  the 
*  Nautical  Almanac '  Office. 


L'Ajtnuaibb  nn  Bubeau  des  LoiTGiTirDES. — The  Paris  Bureau 
des  Longitudes  has  nearly  lived  its  century.  We  see  from  tlie 
introduction  to  the  *'  Annuaire '  that  it  was  created  by  a  law  of  the 
National  Convention  dated  17951  ^^^^^  25 ;  but,  judging  from  Ue 
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aniiiial  ephemeris, "  age  does  not  wither  nor  eusfconi  stale  its  infinite 

variety,"  for,  in  the  volume  for  1895  now  before  us,  we  find  the 

usual  varied  assortment  of  instructive  facts.    The  Calendar  a^d 

Astronomical  Phenomena,  including  Ephemerides  of  Variable  Stars 

(which  we  are  privileged  to  use  in  forming  our  ^^  Companion'^),' 

Elements  of  Binary  Stars,  the  list  of  which  is  added  to  by  M.  Olase- 

napp,  and  Tables  of  Comets  and  Small  Planets  brought  up  to 

date ;   statistical  tables  relating  to  the  French  nation,  and  many 

tables   giving    physical  and  chemical    coq^tants    and  data — ^the 

lihermochemistry  being  revised  and  added. to.  this  year  by  M.  Ber- 

thelot  and  the  terrestrial  magnetism  by  M,  Moureaux.    The  book 

.sdso  contains  five  interesting  memoirs,  two  of  which  relating  to 

'the  G^eodetic  Congress  and  the  cliange  of  the  astronomical  day, 

i^e  have  referred  to  on  other  pages ;  the  others  are  respectively : 

on  Lunar  Atmospheric  Tides,  by  M.  Bouquet  de  la  G-rye,  giving 

some  interesting  comparisons  of  meteorological  phenomena  with  the 

phase  of  the  Moon ;  on  Photographic  Photometry,  by  M.  Janssen ; 

^Lud  on  the  Meteorological    Instruments    of    the   Mont   Blanc 

Observatory,   by  the  same  author.      Forming  altogether  much 

sntereeting  and  instructive  reading. 

Le  Sebvicb  ChbonomItbiqub  a  l'Obsbbvatoibb  db  GSNkVB, 

^VBO  UlTB  ^TUDB  DES  iPBEUVBS  INSTITUfiBS  DANS   d'aUTBES  ObSEB- 

^ATOiBBS  POUB  LE8  CHBONOMfeTBES  DB  PooHB. — ^To  thosc  interested 
in  the  development  of  horological  instruments  this  book  will  be 
extremely  useful.  To  the  ordinary  reader  it  vtdll  afford  a  fund  of 
information,  as  M.  Gnutier  has  expounded  the  methods  pursued 
in  the  various  observatories  engaged  in  purchasing  chronometers 
for  the  navy  and  mercantile  marine.  For  instance,  the  methods 
adopted  at  Geneva,  Neuch&tel,  Tale  College,  XJ.SA.,  Eew,  Besan- 
^n,  Hamburg,  Greenwich,  and  Paris  are  niUy  treated  of. 

AinniAiBE  DE  l'Obsebvatoibe  Eoyal  de  Belgique. — We  have 
also  received  a  copy  of  this  annual  publication,  which  contains  the 
usual  astronomical  information  and  statistical  tables  for  Belgium ; 
some  papers  on  the  subjects  of  nutation  and  aberration,  with  which 
li.  Folio's  name  has  of  late  years  been  assdciated ;  and  a  long 
memoir  on  the  climate  of  Belgium,  by  M.' Lancaster. 

Rem  A  Bg  able  Comets. — We  are  glad  to  welcome  the  third 
edition  of  Mr.  Lynn's  book  under  the  above  title.  We  still  hold 
^e  opinion  that  we  did  when  in  writing  of  the  first  edition  we 
spoke  of  its  utility  and  cheapness,  and  are  not  surprised  that  a 
third  edition  has  been  called  for.  The  book  is  brought  up  to  date 
(January  1895),  the  Eclipse  Comet  of  April  1893  and  the  simi- 
larity of  the  orbits  of  Inward  Swift's  Comet  and  De  Vioo's  both 
being  referred  to.  The  recent  brilhancy  of  Encke's  Comet  must, 
have  happened  just  too  late  to  be  included,  or  Mr.  Lynn  no  doubt 
would  haye  modified  a  sentence  on  p.  18. 
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NOTES. 

Coiorr  Notes. — M.  Ej*omm  has  deduced  the  following  definitire 
orbit  for  Comet  1893  11.  (Bordame-Quenisset): — 

Epoch  1893  July  20*5  Paris  M.T. 
TSB1893  July  7*277946  Paris  M.T. 


« 47°  7' 46"] 

a  .•..  337  21  2  j. 
» ^59  58  2  J 

Iqg^....  9*82901 


i893'o 


9*82901 
0-99946 


The  resulting  period  is  44410  years ;  planetary  perturbations 
hare  been  taken  into  account. 

Dr.  Berberich  has  published  (Ast.  Nach.  3260)  the  following 
elements  of  Comet  1884  11.  (Barnard),  which  is  due  to  return  to 
perihelion  about  June  3  next : — 

Epoch  1895  Feb.  9*0  Berlin  M.T. 


* 

0 


r< 


oga 


339"    8' 
300   59 

5    n 
5   28 

35   43 
656" 

0-4886 


I 


1890*0 


A  search  ephemeris  is  also  given  extending  from  Apnl  24  to 
Julys- 

Dr.  Hind  has  published  (Ast.  Nach.  3271)  the  following 
elements  of  Comet  1892  Y.  (Barnard) : — 

T=i892  Dec.  1050272  G.M.T. 

w. 16°  19' 25"" 

S^ 206    26     6     ^  1892*0 

i   31    18  42   J 

f 36   25  41 

log  a     ..       0*54785 
Period  . .     2423*104  days. 

The  next  perihelion  passage,  according  to  these  elements,  wil) 
take  place  on  1899,  July  30. 

Mr.  Sperra,  of  Bandolph,  Ohio,  noticed  a  conspicuous  tail  to 
Encke's  Comet  on  January  1 7 ;  it  was  over  a  degree  in  length, 
and  slightly  curved  to  the  southward  (Popular  Ast.,  Feb.). 

-  Prof.  Barnard  obtained  observations  of  E.  Swiff s  Comet  on 
five  nights  at  the  end  of  January,  bad  weather  having  prevented 
earlier  observations.    Its  brightness  did  not  exceed  that  of  a  17th 
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■lutgnitude  itor.    With  the  aid  of  these  very  valuable  observBtions, 
lit.  Ch&ndler  has  deduced  the  following  elements : — 

T=i894  Oct.  ia-i883  G.M.T. 

•> ^96°  34'  3S"  1 

a 48  44  37    }■  1894*0 


log? 0-143643 

<    0-571895 

Period..     5-8633  years— 2142  dara. 

A.  0.  D.  0. 

_  IfnroB  Flaitrf  'Sam. — Mr.  B.  M.  Uoszel  has  recently  pnb- 
UsW  an  inredtigation  of  the  total  mass  of  the  first  311  asteroids 
(IplmB  Hopkins  University  Circular,  January  1895).  He  starts 
vitii  the  assumption  that  they  all  have  the  same  ubedo-as  VestA 
(with  the  exception  of  Ceres  and  Pallas,  for  which  he  oses  Prof. 
Bunard's  diameters)  and  the  same  density  as  Mars.  The  total 
omb  comes  ont  as  follows : — 

Hus. 
(i)  From  Pickering's  estimate  of  diameter 

of  Vesta,  assuming  albedoathat  of 

Mars 0*00113  of  Mara. 

(*)  From  Muller's  estimate  oE  diameter  of 

YeBta,ajiaumingalbedo=thatof  Mara.    0-00336       „ 
{3)  From  Muller's  estimate,  assuming  albedo 

x=that  of  Mercury    0-00666       „ 

(4)  Prom  Barnard's  measures  of  Vesta  ....     0*00273       » 
"^lie  mean  diameter  of  Mars  is  taken  as  4330  miles.     Th» 
indicated  mass  of  the  group  is  about  ^  of  that  of  the  Moon. 

Pom-  new  planets— BP,  BQ,  BB,  BS— were  discovered  by  Wdf 
n  Peb.  33  and  25.  A.  0.  D.  0. 

Plop.  Stockwill  an  Ascasr  ijniiijr  Eclifbk. — W^e  have 
meiTed  a  note  &om  Prof.  Stockw^  too  long  for  insertion,  with 
Kfeience  to  Herr  Qiniel's  attempt  to  determine  the  date  of  the 
'^  Veda'  by  eclipses,  abstracted  in  our  number  for  Xovember 
1S94  (p.  373).  He  informs  us  that  be,  too,  has  calculated  the 
QtcQinstancea  of  the  four  eclipses  referred  to,  with  somewhat 
^rent  results  from  those  obtained  by  Herr  Qinzel,  the  difEer- 
BQOM  probably  arising  from  the  values  of  the  secular  aoceleration 
xlapted.  Using  himself  about  3",  he  finds  that  the  eclipse  of 
^c  1350,  March  4,  occurred  about  noon  at  Lahore,  and  that 
ibcmt  7  ^gits  were  eclipsed  there;  that  of  B.C.  1301,  Nov.  17, 
took  place  about  half-past  3  o'clock  in  the  afternoon,  and  waa 
umnlar  at  Lahore;  and  the  third,  on  B.C.  1386,  Nov.  28,  was 
fccy  small  at  Lahore,  but  in  the  southern  part  of  India  the  Son 
voold  probably  be  considerably  more  than  one  half  eclipsed.  "With 
nprd  to  the  fourth  eclipse  mentioned  in  the '  Big  Veda,' — which 
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Prof.  Lndwig  thought  was  subsequent  to  the  above  three,  \mt  as  to 
which  Herr  GKiisel,  after  examining  by  the  ai4  of  Schram's  taUeif 
all  the  eclipses  which  occurred  back  to  B.C.  2000,  could  find  onlj 
one,  in  b.o.  1978,  Oct.  5,  which  appeared  to  fit  the  circumstances, — 
Prof.  Stockwell  has  also  examined  it,  >v;ith  (as  in  the  other  cases) 
a  result  differing  in  detail.  Instead  of  finding,  with  Herr  Ginzel, 
that  the  central  line  passed  over  India  from  Bombay  to  Madras, 
and  that  the  eclipse  was  large  at  Lahore,  he  makes  it  central  and 
annular  at  noon  in  latitude  6^  soutli,  and  longitude  74°  36'  east,  at 
which  time  the  northern  limit  of  the  penumbra  only  reached  the 
latitude  of  27^  north,  so  that  the  eclipse  was  wholly  invisible  at 
Lahore.  This  would  be  fatal  to  its  being  mentioned  in  the  ^  Rig 
Veda ' ;  Prof.  Stockwell  thinks  that  its  occurrence  on  the  sixth  in^ 
stead  of  the  third  day  before  the  autumnal  equinox  also  inconsistent 
with  this.  But  Herr  Qinzel  considered  a  margin  should  be  allowed 
in  this  respect,  the  day  of  which  was  taken  by  Prof.  Ludwig  from 
another  ancient  Indian  writing.  Availing  lumself  of  some  very 
important  and  simple  relations  between  the  motions  of  the  Sun  and 
Moon  (too  complicated  to  be  explained  in  his  paper),  Prof.  Stockwell 
has  made  an  effort  to  discover  the  date  of  an  eclipse  which  should 
be  nearly  central  at  Lahore,  and  occur  on  the  actual  third  day 
befotd  the  autumnal  equinox.  He  finds  one  (and  none  later) 
which  occurred  in  the  year  B.C.  3784,  on  Oct.  20,  and  therefore 

C;:^oses  to  carry  back  the  date  of  the  'Big  Veda'  very  much 
her.    If  so,  we  must  quite  reject  Prof.  Ludwig's  idea  that  the 
fourth  eclipse  mentioned  was  later  .than  the  other  three. 

W.  T.L. 


OW  THE  DiSTEIBUTION  OF   StARS  IN  THE   MiLKY  WaT. ^M.  C. 

Easton,  whose  beautiful  drawings  of  the  Milky  Way  will  be  remem-> 
bered,  is  making  an  investigation  of  the  distribution  of  stars  in  the 
Onlaxy.  He  publishes  an  account  of  his  method  and  his  results,  so 
far  as  he  has  at  present  gone,  in  Ast.  Nach.,  No.  32  70.  The  method 
\n  to  take  a  region  of  the  sky,  and  having  divided  it  into  equal  areas, 
to  count  the  stars  of  each  half-magnitude  down  to  9*5  in  each  part, 
iising  Argelander's  '  Durchmusterung '  for  this,  und  also  to  count 
the  whole  number  of  stars  down  to  the  nth  magnitude,  as  given 
in  the  Catalogue  of  Prof.  Celoria.  A  comparison  is  made  of  this 
tabulation  with  the  apparent  brightness  of  the  Milky  Way  in  the 
selected  regions,  to  show  if  the  density  of  stellar  distribution  coin- 
cides with  the  galactic  density  or  vice  versd.  The  regions  already 
treated  in  this  way  are  one  in  Aquila  and  another  in  Cygnus, 
which  are  divided  into  sections  about  five  degrees  square,  and 
comparison  of  a  region  with  that  adjacent  to  it  shows  that  increase 
of  star-density  coincides  with  increase  of  galactic  brightness* 
M.  Easton  is  alive  to  the  fact  that  it  may  be  the  presence  of 
faint  stars  which  causes  the  appearance  of  the  Milky  Way  to  the 
naked  eye,  and  has  made  a  subsidiary  inquiry  into  this  point,  whi<ch. 
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tp  some  extent,  negatiyeer  thje  vie>i^,  although  he  is  o£  ppinion  that 
aome  local  accumulations  of  stars  paay  expliun  carious  disorepandea 
in  drawings  of  the  0alaxj  hitherto  puhjdsl^.  M«  iBasfton  thii^ 
that  the  results  of  his  work  are  i|i  contradiction  to  t\ke  hypothesis 
of  a  distrihutioii,  relatively  uniform,  of  st^urs  and  groups  of  stars  in. 
tihe  plane  of  the  Ghilaxy.  In  conclusion,  M.  Easton ,  aAs  for 
collaborators  who  would  help  in  this  work,  which  is  of  considerable 
inagnitude,  but  within  the  capacity  of  most  jpsersons  having  suffi-% 
cieat  leisure,  as  no  instrument  is  required,  li, anyone  who  wishes 
to  help  in  this  systematic  investigation  of  the  Milky  Way  will  put 
himself  in  copimunication  with  M.  C.  Easton,  Dordrecht,  Holland,, 
cards  and  instructions  will  be  forwarded. 


Ok  thb  Bblation  bktwebn  the  Fabaxlaxes  of  Stabs,  theib 

MlOHlTUDES,    AirjO  THEIB   APPABBNT    PbOFEB   MOTIONS. — An   in- 

X^tigation  of  this  interesting  subject  by  Prof.  Hugo  Qyld^n  was 
published  in  Ast.  Nach.,  No.  3258.  Ts^ng  as  material  for  dis- 
cussioQ  the  observed  parallaxes  of  56  stars,  their  proper  motions 
on  a  great  circle,  and  their  magnitudes,  he  arranges  these  stars,, 
first  in  order  of  the  magnitude  of  proper  motion,  secondly  in  order 
of  the  magnitude  of  the  stars,  and,  having  grouped  them,  take» 
means  of  the  above-mentioned  quantities,  indicated  respectively 
by  the  letters  p,  «,  and  m. 

An  inspection  of  the  resulting  means  of  the  first  arrangement 
leads  to  the  adoption  of  a  formula  of  the  form 

vhere  P„  is  the  parallax  of  a  star  of  magnitude  m„  which  has  no 
proper  motion,  and^^  is  the  parallax  of  a  star  of  like  magnitude^ 
but  with  proper  motion  », 

'  The  second  arrangement  leads  to  the  adoption  of  a  formula 
<!oimecting  the  parallax  of  stars  with  the  magnitude,  assuming  the 
proper  motion  to  be  zero,  that  is,  P^  is  now  a  function  of  m  of 
the  form  p^e-^«5(»-i). 

Applying  this  formula  to  the  above-mentioned  data, a  valueo"*204 
^  found  for  the  mean  parallax  of  stars  of  the  first  magnitude,  on 
the  assumption  that  they  have  no  proper  motion,  which  agrees 
^th  Peters'  value  of  the  same  quantity  0^*209,  and  a  first 
approximate  formula, 

is  found  connecting  the  quantities  j?,  m,  and  «,  the  scale  of  m 
being  such  that  the  magnitude  of  Arcturus  is  represented  by  zero. 


The  Pb&bablb  Eevolutioit  of  the  Obbit  of  Phobos. — 
Proi  W.  W.  Campbell  states  in  the  'Astronomical  Journal,' 
^^'  332)  that  his  observations  of  the  inner  satellite  of  Mars,  made 
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between  1894  Oct.  25  and  Nov.  15,  showed  that  the  easten 
elongation  occots  at  a  considerablj  greater  distance  from  th 

flanet  than  the  western  elongation  does,  whereas  observations  b^ 
^rof.  Hall  in  1877  showed  that  on  the  contrary  the  westeh 
elongation-distance  was  then  greater  than  the  eastern.  Having 
tieiken  into  account  the  difference  in  the  relative  positions  of  th< 
Earth  and  Mars  at  these  times,  he  ascribes  the  fact  to  a  revolutioi 
of  the  line  of  apsides  of  the  orbit  of  the  satellite.  The  saoK 
thing  is  also  suspected  in*  the  case  of  Deimos,  but  Prof.  Campbel 
eays  that  the  evidence  in  this  case  is  not  so  conclusive,  as  th( 
orbit  is  nearly  drcular.  It  hwpens,  however,  that  in  *  Astro 
noroical  Journal,'  No.  331,  Mr.  W.  S.  Harshman  published  th< 
elements  of  the  orbit  of  Deimos,  determined  by  him  from  obser 
vations  at  Washington  made  in  1892,  which  show  an  apparem 
motion  of  the  peri-centre  of  the  satellite  of  about  258°  a 
compared  with  elements  by  Prof.  Hall  from  his  observations  o: 
1877.  This  is  a  striking  confirmation  of  Prof.  Campbell's  con 
jecture.  ^__^ 

Thb  Gsbat  Fbost  op  Pebbuaby,  1895. — By  the  kind  per 
mission  of  the  Astronomer  Bojal  we  are  enabled  to  give  thi 
following  particulars  derived  from  the  Eoyal  Observatory  record 
with  regard  to  the  recent  frost. 

The  commencement  of  the  year,  until  the  13th  of  January,  wai 
<^haracterized  by  somewhat  cold  weather,  the  mean  temperatnn 
for  the  thirteen  days  being  32°'$, — a  brief  period  of  warmtl 
following  until  the  20th.  On  the  22nd  of  January  a  frost  of  grea 
severity  set  in  and  lasted  without  intermission  until  the  20th  o 
February,  a  period  of  30  days.  During  this  frost,  short  an< 
eoncentrated  as  compared  with  many  of  recent  years,  a  tem])eratur 
was  recorded  at  the  Eoyal  Observatory  lower  than  any  previousl; 
recorded  in  the  month  of  February  during  the  past  half-centur} 
On  February  8th  the  lowest  temperature  registered  was  6°*9,  th 
lowest  previously  recorded  in  February  having  been  7°'7  on  th 
12th  of  February,  1845,  whilst  the  lowest  recorded  in  the  notabl 
"  Cnmean  "  winter  of  1855  was  ii°'i  on  the  19th.  Lower  value 
than  that  cited  above  have  been  recorded  since  1841  on  tw 
occasions  only,  both  in  January,  viz.,  on  the  9th  of  January  1841 
4**'o,  and  on  the  5th  of  January  1867,  6°'6.  Other  exceptionall; 
low  temperatures  were  recorded  in  the  present  mouth  of  February 
for  example  9°*  6  on  the  7th,  io°*2  on  the  9th,  i4°*4  on  the  lotl 
1 5°' I  on  the  6th,  and  the  temperature  fell  below  20°  on  no  lee 
than  II  days.  The  temperature  remained  below  32°  throughou 
the  day  on  eleven  days  in  the  month,  whereas  in  the  54  year 
1 841-1894,  a  total  number  of  47  days  only  of  similar  characte 
had  been  recorded  for  February,  nine  of  which  occurred  in  1855. 
;  The  four  days,  February  6  to  9  (the  minimum  values  fo 
which  are  quoted  above),  were  of  unexampled  severity,  their  mea 
iBilj  values  of  temperature  being  i9°'4,  i8'*'3,  i8°'9,  and  i8®*< 
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lespeetivelj,  and  idthoiigh  isolated  instances  of  lower  mean  tempe- 
xatnres  are  on  record — as,  for  example,  12^*8  on  the  8th  January, 
1^41,  13^7  on  the  4th  January,  1867,  15^*9  on  the  5th  January, 
1894,  and  I7°'4  on  the  7th  January,  1841 — ^yet  the  mean  value  for 
Hiese  four  days,  18^*6,  stands  out  beyond  all  other  examples  for  4 
eensecntive  days,  as  will  be  seen  from  the  cases  which  follow : — 
January  6  to  9, 1841, 19^*3 ;  January  2  to  5, 1867,  20°'5 ;  January 
4  to  7,  1894,  20**'8. 

Similarly  striking  results  are  obtained    for  ten    consecutiTe 
^ya: — 

Por  1895,  February  5  to  14  the  mean  temperature  is  22^*4 
1881,  January  13  to  22  ,,  ,,  23  '4 

1855,  February  10  to  19         „  „  24  *i 

1870,  December  22  to  31        „  „  ^4*8 

184 1,  Eebruazy  i  to  10  ,^  „  25  *o 

A  comparison  for  20  days  February  i  to  20  can  be  established' 
in  one  instance  only,  viz.  between  the  present  year  and  the  year 
1855,  which  it  so  closely  resembles.    Thus  the  20  days  (February 
I  to  20)  eave  a  mean  temperature  in  1895  of  26^*0,  the  mean  of  the 
bifihest  deuly  values  being  32^*6,  and  of  the  lowest  daily  values 
x^'i.    In  1855  the  similar  means  were  27°'4,  33*^*8,  and  22*''7, 
l)uta8  the  low  temperature  lasted  a  day  or  two  later  in  1855  thiui 
in  the  present  year  it  is  probable  that  the  monthly  means  of  tem- 
perature for  the  two  months  will  differ  but  little.    For  the  20 
^ys  February  5  to  24  in  1855  the  mean  temperature  is  26^*9. 
TC^ng  the  defect  of  each   day's   mean  temperature  from  the 
average  of  50  years  for  the  period  from  Jan.  10  to  Feb.  24  in 
1^55*  the  aggregate  of  these  defects  for  the  46  days  amounts  to 
467^    The  similar  aggregate  defect,  for  39  days,  from  Jan.  21  to 
Feb.  28,  for  1895  is  389°.    A  cold  thaw  set-in  on  the  2i8t  Febru- 
ary, and  the  daily  temperatui'es  have  since  risen  slightly  above  40°. 
It  is  scarcely  within  the  scope  of  this  account  to  enter  into 
details  with  regard  to  the  damage  and  distress  caused  by  this 
disastrous  frost,  but  it  may  perhaps  be  well  to  mention  that  since 
1855  ^^^  river  Thames  has  never  been  so  much  blocked  with  ioe 
M  during  the  frost  of  the  present  month,  completely  stopping  all 
i^vigation  and  communications  in  the  Port  of  London. 

,  W.  C.  N. 

It  is  reported  that  a  zone  system  of  time,  similar  to  that  in  use 
in  America,  has  been  adopted  in  Australia  and  New  Zealand. 
^0  accurate  information  is  to  band,  but  it  is  said  that  standard 
time  of  Wellington  is  11  hours,  of  Melbourne,  Sydney,  and 
Brisbane  10  hours,  of  Adelaide  9  hours,  and  of  Perth  8  hours,  all 
tttt  on  Qreenwich. 


Thh  UKmoATiow  OP  CrvrL  and  ABTBOiroinoAL  Timb. — The 
l^t  convert  to  the  scheme  for  beginning  the  astronomical  day  at 
sadnight,  and,  moreover,  a  most  important  one,  is  the  Paris  Bureau 
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des  Longitudes.  In  the  '  Annuaire'  of  the  institution  almost  all 
the  phenomena  are  given  for  Paris  Civil  Time.  In  the  edition  for 
1895  there  is  a  notice  hj  M.  Poincare  on  the  suhject  of  thia 
change  in  the  astronomical  day  and  an  account  of  the  action  taken 
by  the  Bureau  in  response  to  the  circular  recently  issued  by  the 
CiEuiadian  Institute  Committee.  A  resolution  was  passed  in  favour 
of  the  proposed  change  .of  origin  of  the  day,  and  after  agreeing 
with  the  opinion  expressed  by  the  Lords  of  the  Admiralty  that 
this  change  can  only  be  made  efficaciously  by  agreement  between 
the  governments  which  pubHsh  the  principal  ephemeridea^  thsf; 
Bureau  added  that  the  unification  of  these  days  cannot  be  con- 
sidered complete  until  the  hours  of  the  civil  day  are  counted  from 
o  to  24,  and  expressed  a  hope  that  this  may  be  realized  as  soon  as 
possible. 

In  the  same  notice  it  is  also  pointed  out  that  this  is  not  the 
first  time  the  subject  has  occupied  the  attention  of  the  Bureau, 
for  so  long  ago  as  1804  February  24,  it  was  proposed  by  Laplace, 
and  the  proposal  was  adopted,  by  7  votes  to  5,  to  begin  the  astro- 
nomical day  at  midnight,  but  the  plan  was  never  adopted  in  the 
ephemeris ;  Laplace,  however,  and  other  computers  up  to  Le  Yerrier 
in  calculating  tables  of  the  Moon  and  Planets  adopted  Civil  Time. 


In  the  'Bulletin  de  TAcad^mie  Imperiale  des  Sciences  de 
St.  P^tersbourg,'  ser.  5,  vol.  i.  nos.  i  and  2,  will  be  found  several 
astronomical  papers,  amongst  them  being  a  determination  of 
parallax  of  /3  Cassiopeiaa  from  observations  at  Poulkova  in  the 
prime  vertical  by  S.  Kostinsky  : 

/3  CassiopeisB. . . .     ir=o"*i67-j-o"'o72, 

a  very  close  agreement  with  the  mean  of  the  Oxford  photographic 
determination  (o"'i54  +  o"*ot8). 

Also  the  results  of  W.  Seraphimofs  physical  observations  of 
Jupiter  in  1892-93  with  the  15-inch  Poulkova  refractor,  illustrated 
by  a  number  of  fine  drawings. 

And  a  discussion  by  G.  Ivanof  of  the  variation  of  latitude  of 
Poidkova  from  observations  in  1842-49,  accompanied  by  a  chart. 


De.  AjiTDEEw  EussELL  FoHSTTH  has  been  elected  Sadlerian  Pro- 
fessor in  the  University  of  Cambridge  in  succession  to  the  late 
Prof.  Cayley.  Dr.  Forsyth  was  Senior  Wrangler  and  First  Smith's 
Prizeman  in  1881,  and  after  being  Professor  of  Mathematics  in 
University  College,  Liverpool,  for  a  short  period,  was  appointed 
Assistant  Tutor  at  Trinity  College,  Cambridge.  He  is  well  known 
as  the  author  of  three  important  treatises,  two  on  Differential 
Equations,  and  one  on  the  Theory  of  Functions.  He  is  on  the 
Council  of  the  Boyal  Society,  and  is  one  of  the  Editors  of  the 
\  Quarterly  Journal  of  Mathematics.'    In  addition  to  his  teaching 
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and  tutorial  daties  at  Trinity,  he  finds  time  not  onlj  to  write 
books  and  memoirs,  but  also  to  take  an  active  part  in.  College  and 
University  businessi  and  serves  on  various  Committees  and 
Syndicates. 

The  latest  attempt  to  determine  the  rotation  period  of  the  Sun 
has  been  made  by  M.  von  Stratonoff,  who  has  made  a  discussion  of 

Kdtions  of  faculao,  which  is  published  in  Ast.  Nach.,  No.  3275. 
e  results  of  this  compared  with  the  rotation  period  in  different 
tones  as  obtained  by  Prof.  Spoerer  from  spots,  Dr.  Duner  from 
spectroscopic  evidence,  are  as  follows  : — 

Mean  Latitude.           From  FaenlA.  Spoerer.  Duuer. 

o                              d  d  d 

o     24*66  25*09  25*46 

15     25*26  25-44  27*29 

30     ..-*..••     25-48  25*81  31*83 


Who  would  have  thought  that  there  was  any  connection  between 
astronomy  and  the  influenza  ?  A  writer  in  an  evening  paper  has 
been  interviewing  a  physician  on  the  latter  subject,  and  the  phy- 
sician is  reported  to  have  gravely  suggested  that,  inasmuch  as  the 
epidemic  is  the  effect  of  atmospheric  causes,  '*  we  may  be  passing 
through  a  part  of  space  filled  with  matter  ejected  from  other 
planets."  ffine  Uke  lacrj/mce.  We  may  some  day  be  able  to 
pablish  the  elements  of  the  influenza-bearing  orbit ! 


It  is  perhaps  scarcely  necessary  to  call  attention  to  the  Total 
Lunar  Eclipse  which  will  happen  on  Sunday,  March  10.  The 
drcomstances  of  this  eclipse  are  given  in  the  *  Companion,'  and 
also  a  list  of  the  stars  which  will  be  occulted  during  or  near 
totality.  There  is  a  small  omission  in  this  list.  The  star  W.B. 
^  365,  which  is  given  as  disappearing  at  14^  57*",  will  also 
Teappear  at  1^^  53"  at  348^  from  the  N.  point.  Observations  of 
times  of  disappearance  or  reappearance  of  all  these  stars  will  be 
T&luable  for  giving  a  determination  of  the  value  of  the  Moon's 
diameter,  especially  of  r  Leonis,  which  is  a  G-reenwich  Clock-star. 
A  partial  eclipse  of  the  Sun  will  also  happen  on  the  morning  of 
the  26th  of  the  current  month.  A  very  small  portion  of  the  Sun 
will  be  seen  eclipsed  by  observers  in  all  parts  of  the  British  Isles, 
except  in  the  district  to  the  east  of  a  line  joining  Hastings  to 
Lowestoft.  Times  of  the  phases  for  some  towns  are  given  in  the 
*  Companion.' 

The  '  Astronomical  Journal  *  Prize  of  S200  for  the  best  series 
of  determinations  of  positions  of  comets  between  1893  March  31 
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And  1894  Sept.  30,  has  been  awarded  to  Prof.  J.    G-*  Porterg 
of  Cincinnati. 

The  Prize  of  S400  for  the  discussion  of  the  path  of  a  periodic 
ooraet  has  not  been  awarded. 

Hebb  LnTDBBMAinir,  of  Poulkova,  has  published  his  resolta  of 
observations,  made  in  the  four  years  1891-4,  on  the  brightness  of 
stars  in  the  cluster  h  Persei.  In  all  he  has  observed  43  stars 
ranging  from  mag.  6*5  to  i o'o.  A  chart  is  given  and  also  a  catalogue 
of  magnitudes^  not  only  his  own,  but  also  those  of  Krueger  and 
those  of  Oertel. 

The  Astronomer  Boyal  has  been  created  an  Honorary  Freeman 
of  the  Spectacle  Makers  Company.  He  will  be  formally  admitted 
on  March  27. 

-   •   t    • 

Ebbata. — The  E.  A.  of  &^  XJrs»  Majo]:i8.giv(en  on  page  83, 
No.  224,  as  8*^  should  be  9^. 

On  p.  96,  No.  224,  line  18, /or  "  in."  read  m.  (metres). 


From  an  Oxford  Notk-Book. 

It  was  remarked  in  these  notes  two  months  ago  that  the  Uoyal 
Astronomical  Society,  after  carefully  considering  Dr.  Gill's  pro- 
posal for  an  Astronomical  Conference  at  the  end  of  the  century, 
did  not  see  their  way  to  taking  any  initiative  in  the  matter.  Our 
attention  has  almost  simultaneously  been  drawn  to  a  question  which 
^ould  properly  have  come  before  such  a  Conference,  and  which 
will  doubtless  come  before  the  controllers  of  the  various  national 
epheinerides.  Professor  Newcomb  announces  the  practical  com- 
pletion of  fifteen  years'  work  on  the  constants  of  the  solar 
system.  A  large  part  of  a  recent  report  by  him  was  printed  in 
our  last  number,  and  in  No.  336  o£  the  *  Astronomical  Journal ' 
he  deals  more  fully  with  the  results  of  his  labours.  It  seems 
almost  certain,  firstly,  that  such  labours  must  have  resulted  in  a 
conspicuous  improvement  of  planetary  tables  and  constants ;  and, 
secondly,  that  if  this  improvement  is  to  be  recognised  by  the 
adoption  of  the  new  values  uniformly  in  all  ephemerides  (and  it  is 
needless  to  dwell  on  the  advantages  of  uniformity  in  such  a  caseX 
the  beginning  of  a  new  century  is  too  valuable  an  opportunity  to 
be  lost.  We  may  sincerely  hope  that  there  will  be  no  delay  in 
putting  this  question  before  the  proper  authorities  in  a  definite 
and  tangible  form ;  in  the  case  of  our  own '  Nautical  Almanac,'  for 
instance,  the  matter  may  be  regarded  as  pressing,  the  volume  for 
1899  being  already  in  course  of  preparation. 
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Ovs  of  the  most  interesting  points  in  the  paper  above  referred 
to  is  **  a  discrepancy  which  during  the  past  four  months  has  caused 
Prof.  Newcomb  more  embarrassment  and  trouble  than  all  the 
other  questions  growing  out  of  the  work.'^  The  trouble  is,  in  fact» 
that  thouffh  evidence  seemed  to  be  accumulating  in  &vour  of  a 
solar  paraUax  of  8"*8oo  very  nearly,  yet  the  value  of  this  constant 
deduced  from  the  secular  variation  of  the  Earth  comes  out 
^'''759d:o"*oio.  Prof.  Newcomb  has  already  remarked  that  the 
discrepancy  may  be  explained  on  the  hypothesis  of.  a  group  of 
planetoids  just  outside  the  orbit  of  Mercury.  But  until  inde- 
pendent evidence  of  such  a  vera  causa  is  obtained,  be  is  inclined 
to  adopt  the  value  S""jgo  for  the  solar  parallax,  changing  the 
value  of  each  planetary  mass  by  as  great  an  amount  as  appears 
admissible,  to  suit  the  secular  variations.  It  is,  however,  impossible 
,to  give  in  this  brief  note  a  clear  exposition  of  the  point,  for  which 
a  reference  to  the  paper  must  be  made.  . 


Some  of  the  phrases  used  by  Prof.  Newcomb  in  dealing  with 
this  point  suggested  to  me  (I  can  scarcely  say  how)  a  mechanical 
conception  of  the  process  of  adjustment  of  related  observations  by 
least  squares,  which  may  be  new.    As  an  illustration,  consider  the 
measures  of  stars  on  a  photographic  .plate,  which  are  to  be  com- 
pared with  known  places.    If  the  known  places  are  set  down  as 
points  on' one  sheet  of  cross-ruled  paper,  and.  the  measured  places 
on  another,  and  if  we  put  a  pin  through  the  two  images  of  the 
Bame  star,  then  one  paper  can  only  rotate  on  the  other ;  possibly 
the  images  of  a  second  star  may  be  made  to  coincide  and  pinned, 
and  then  no  further  adjustment  is  possible  unlets  we  enlarge  the 
^^inholes.    By  suitably  enlai^g  the  pinholes  we  can  put  a  pin 
.tbrottgh  every  pair  of  images ;  and  the  average,  size  of  a  pinhole 
would  then  give  a  fair  idea  of  the  probable  error  of  a  measure. 
Bat  the  analogy  can  be  made  much  more  exact  if,  instead  of 
allowing  each  pin  a  moderate-sized  hole,  within  which  it  may  stray 
indifferently,  but  at  the  boundary  of  which  it  is  brought  up  sud* 
denly, — ^if  instead  of  this  we  suppose  the  two  images  tied  together 
by  a  very  short  elastic  string  so  that  when  one  is  relatively 
displaced  there  is  a  'force,  increasing  with  the  amount  of  dis^ 
lament,  tending  to  restore  it  to  coincidence.    The  process  of 
a^ustment  by  least  squares  would  then  be  represented  mechanically 
by  tying  every  pair  of  images,  and  letting  the  two  diagrams  take 
pp  tlieir  position  of  equilibrium.     Such  an  analogy  is  of  assistance 
h  Tisualizing  the  process  through  which  the  plates  of  the  Astro- 
graphic  Chiu*t  vnll  ultimately  have  to  be  put  in  ^order  to  get 
Qttiformity.    In  this  case  one  set  of  strings  may  be  considered  to 
U  used  for  tying  together  two  overlapping  plates ;  and  another 
t^  for  tying  the  whold  series,  so  connected,  down  on  the  chart  of 
biowQ  stars  which  h^ve  been  observed  with  meridian  instrumenta. 


.J  • 
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Thb  University  of  Oxford  is  making  up  its  mind  to  a  con- 
siderable innovation,  by  granting  degrees  for  Besearch.  It  vnll 
shortly  be  possible  for  students  from  other  universities,  persons 
of  maturer  years,  or  others  who  from  various  causes  may  so 
desire,  to  graduate  as  members  of  the  University  without  passing 
the  usual  examinations,  by  undertaking  some  special  research 
at  Oxford  in  a  manner  at  present  being  considered.  The  details 
are  not  easily  settled,  and  the  appearanxse  of  Uie  draft  statute 
was  merely  a  siepoal  for  numerous  amendments  which  are  being 
eagerly  discussed  and  voted  upon.  It  has  already  been  resolved 
that  the  degree  so  obtained  without  examination  shall  not  be 
the  ordinary  B.A.  degree,  but  that  of  B.Sc.  or  B.Lit.,  according 
to  circumstances.  An  amendment  (moved,  but  not  pressed  to 
a  division),  that  one  of  the  degrees  should  be  '^Bachelor  of 
Natural  Science,"  recalls  an  episode  of  some  fifteen  years  ago, 
when  the  degree  of  B.N.S.  was  proposed  and  decisively  rejected. 
It  was  remarked  on  this  occasion  that  no  one  would  care  to  take  a 
degree  which  laid  them  open  to  being  jocularly  addressed  as  a 
*'  B.  &  S.'' ;  and  it  is  not.  improbable  that  this  quip  was  laigely 
responsible  for  the  decided  negative  returned  to  the  proposition, 
the  acceptance  of  which  at  the  time  might,  for  reasons  which  need 
not  here  be  recounted,  have  been  of  the  greatest  benefit  to  tiie 
cause  of  Science  in  Oxford. 


Thouoh  we  are  accustomed  to  the  formality  of  official  replies, 
we  should  probably  agree  that  a  certain  waterworks  company  was 
carrying  formality  to  excess  when  it  recently  answered  a  piteous 
appeal  from  an  ice-bound  neighbourhood.  '^  With  reference  to 
your  enquiry  &c.  &c.,  I  am  directed  to  inform  you  that  the 
stoppage  is  believed  to  be  due  to  the  frost."  There  is  a  coldness 
about  this  reply,  which  was  probably  caught  from  the  weather. 
But  there  is  just  the  excuse  that  some  correspondents  are  yery 
easily  satisfied ;  and  water  companies  have  probably  found  this  out 
long  ago.  Take,  for  instance,  the  following  extract  from  a  letter  I 
received  the  other  day : — "  I  ventured  to  send  a  design  of  a  tele- 
scope and  screen  with  a  row  of  enlarging  photographic  cameras 
behind  it  as  a  suggestion  to  the  Greenwich  Observatory,  and  1  was 
pleased  to  receive  the  following  reply:  ^Sir, — In  acknowledging 
the  receipt  of  your  letter  the  Astronomer  Eoyal  requests  me  to 
say  that  he  does  not  consider  that  the  method  you  suggest  for  the 
construction  of  a  novel  kind  of  telescope  coiild  be  used  with 
advantage.'"  The  itahcs  are  mine;  but  the  rest  of  the  letter 
makes  it  plain  that  this  reply  is  regarded  as  a  testimonial ;  for  the 
writer  was  incited  by  it  to  make  some  alterations  in  his  general 
plan  which  seemed  to  him  to  obviate  the  trivial  and  sole  objection 
which  had  been  stated ;  and  having  secured  in  this  way  that  the 
machine  could  (in  his  opinion)  be  '*  used  with  advantage,"  brought 
it  to  my  notice.  Lest  the  Astronomer  Boyal  or  myself  may  be 
suspected  of  turning  a  deaf  ear  to  something  of  value,  I  will  quote 
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one  more  se&tence  from  the  same  letter  r  *^The  metal  work, 
adjustment  of  lenses,  and  the  adaptation  of  glasses  and  diaphragms, 
is  the  speciality  of  the  optician;  the  minutias  of  construction  that 
of  the  draughtsman.  I  caniiot  infringe  on  the  courtesy  of  a 
letter.''  The  exact  meaning  of  the  last  sentence  is  as  elusive  as 
that  of  ^You're  at  the  right  house,  but  it's  the  wrong  street." 

Is  these  days  of  copious  illustration  it  is  somewhat  strange  that 
the  stereoscopic  method  is  so  little  used  for  depicting  instruments 
and  other  objects  where  it  is  desirable  to  give  rather  more  than  a 
diagrammatic  view.  My  attention  was  drawn  to  the  advantages 
of  the  method  by  Sir  Bobert  Ball,  who  has  used  it  in  representing 
the  fundamental  surface  in  his  '*  theory  of  screws."  It  may  be 
objected  that  a  stereoscope  is  not  always  at  hand;  but  as,  I 
beneve,  this  instrument  can  now  be  purchased  for  the  moderate 
sum  of  K.,  the  objection, is  not  a  serious  one. 

Db.  Otto  Stsuye  has  been  settled  for  some  three  months  at 
Carlsruhe,  and  our  readers  will  be  glad  to  learn  that  the  change  of 
climate  has  done  him  a  great  deal  o£  good.  He  expresses  the 
hope  that  his  friends  will  visit  him  at  Carlsioihe,  which,  as  he 
points  out,  is  on  the  direct  roiite  to  Switserland  or  Italy.  His 
addrese  is  8  Fahnstrasse. 


It  will  be  a  few  months  before  most  of  us  think  of  holidays  and 
tra?elling.  But  perhaps  it  is  not  too  early  to  remind  American 
and  foreign  astronomers  who  propose  to  visit  England  that  they 
may  often  find  their  path  smoothed  by  sending  word  beforehand 
to  the  Secretary  of  the  Boyal  Astronomical  Society  of  their  time 
of  arrival,  and  (as  soon  as  possible)  of  their  address  in  London  or 
elsewhere.  Such  visitors  are  always  welcome;  but  this  can  be 
made  clear  nmch  more  easily  if  their  arrival  is  expected.  We 
shall  also  be  very  glad  to  publish  in  this  journal  any  such 
addresses,  and  other  information  as  to  the  movements  of  visitors 
to  Europe,  as  may  be  communicated  to  us  for  the  purpose. 

Iir  the  *  Illustrated  London  News '  for  January  5,  there  is  a 
paragraph  in  *'  Our  Note-Book  "  which  suggests  some  reflections 
on  the  Astronomer's  life.  Mr.  James  Payn  is  speaking  of  the  late 
Mr.  Bobert  Louis  Stevenson  and  his  choice  of  a  home  in  Samoa ; 
and  writes  as  follows : — 

^  ^  Mine  be  a  cot  beside  a  liU '  is  an  aspiration  which  even  a 
minor  poet  would  disdain  to  utter  nowadays.  This  is  surely  the 
▼eij  coping-stone  of  the  happiness  of  a  calling — to  live  where  we 
^,  be  lo^ed  according  to  our  own  taste  and  fancy,  and  to  do 
oar  work  at  home.  It  is  granted  to  no  others  to  do  this  save 
^^hose  who  tread  the  flowery  paths  of  letters.  In  old  times  they 
were  not  so  flowery.  Addison  wrote  his  '  Campaign '  in  a  garret 
^p  three  pairs  of  stars  in  the  Haymarket.    At  the  same  time  the 
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few  men  of  letters  who  were  enabled  by  private  means  to  do  as 
they  pleased  as  to  the  choice  of  a  dwelling-place  haye  shown  bow 
much  they  prized  the  privilege^  Tjcho  Brah^,  the  astronomer, 
built  him  a  magnificent  bouse  upon  an  island,  with  an  observatory, 
and  called  it  ^  the  Castle  of  the  Heavens.'    Buffon  composed  in  a 

tower  be  built  in  his  garden :  Pope  had  a  good  idea  of  making 

himself  comfortable  at  home,  &c." 

It  must  be  questioned,  firstly,  whether  Tycho  Brah^  was  a 
genuine  man  of  letters ;  and,  secondly,  whether  an  astronomer  does 
not  more  usually  represent  quite  the  other  end  of  the  chain  in 
being  compelled  to  live  near  or  in  his  observatory,  which  is  often 
scarcely  so  situated  as  to  please  him. 


Has  anyone  the  curiosity  to  collect  astronomical  allusions  and 
references  in  contemporary  literature  ?  Here  are  two  which  might 
be  added  to  such  a  coUection;  the  first  from  Mr.  Hall  Caine's 
powerful  novel, '  The  Manxman,'  p.  46 : 

"  This  isn't  Jupiter,  where  it  is  moonlight  always." 

^'  Always  moonlight  in  Jubiter  is  it,"  said  Pete,  '*  my  goodness  I 
what  coorting  there  must  be  there ! " 

The  second  is  from  a  story  of  '^  Q,"  in  the  Christmas  number  of 
the  '  Pall  Mall  Budget.'  A  plantation  song  is  introduced,  com- 
mencing as  follows : — 

"  Oh  de  lost  ell-an'-yard  is  a  huntin  fer  de  mom."  ("  The  lost 
ell-and-yard  is  Orion's  sword  and  belt,  I  may  tell  you.") 

The  author  very  kindly  replied  to  a  query  on  the  subject  that 
the  lost  ell-and-yard  is  '*  genuine  negro  "  for  Orion's  sword  and 
belt,  occurring  in  a  corn-shucking  song  by  "  Uncle  Eemus  " ;  and 
he  added,  by  way  of  illustration,  the  following  quotation  from 
Daudet's  little  story,  *  Les  "fitoiles ' ; — 

*^  XJn  pen  plus  bas,  toujours  vers  le  midi,  brille  Jean  de  MUau, 
le  flambeau  des  astres  ('Sirius,'  of  course).  Sur  cette  etoile-12k 
voici  ce  que  les  bergers  racontent.  U  parait  qu'une  nuit  Jean  de 
MUarij  avec  les  Trois-Bois  et  la  Poudnihre^  furent  invites  k  la  noce 
d'une  ^toile  de  leurs  amies.     La  Pouciniere,  plus  pressee,  partit, 

dit-on,  la  premiere,  et  prit  le  chemin  haut Les  Trais-Bois 

oouperent  plus  bas  et  la  rattraperent,  mais  ce  paresseux  de  Jean  de 
Milan,  qui  avait  dormi  trop  tard,  resta  tout-i-fait  derri^re,  et 
furieux,  pour  les  arreter,  leur  jeta  son  b&ton.  C'es  pourquoi  les 
Trois-Eois  s'appellent  aussi  le  hdton  de  Jean  de  Milan 


Hebe,  again,  are  two  small  astronomical  jokes  which  bear  an 
obvious  American  impress.  A  tower  is  described  as  being  "  so 
high  that  it  has  to  be  lowered  every  night  to  let  the  Moon  pass ; " 
and  the  recently  discovered  variation  of  latitude  is  held  responsible 
for  the  fact  that  Alsace  and  Lorraine  are  sometimes  in  France  and 
sometimes  in  Germany. 
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MEETING  OF  THE  EOTAL  ASTRONOMICAL  SOCIETY^ 

Friday,  March  8,  1895. 

Dr.  A.  A.  Common,  F.R.S.,  President^  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Tuenee,  M. A.,  B.Sc.,  and 

E.  W.  Maundbb. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Maunder.  102  presents  have  been  received  since  the  date 
of  the  last  meeting.  Amongst  those  calling  for  special  notice  are  a 
work  by  Prof.  Simon  Newcomb,  *  The  Elements  of  the  Four  Inner 
Planets  and  Fundamental  Constants  of  ALstronomy ' ;  the  supple- 
ment to  the  American  Ephemeris,  1897.  A  volume  of  the '  Annals  ^ 
of  Harvaixi  Observatory,  containing  *' Investigations  in  Astro- 
nomical Photography,"  by  Prof.  W.  H.  Pickering ;  and  a  valuable 
16th-century  celestial  globe  in  brass  on  a  bronze  tripod-stand, 
presented  by  the  Earl  of  Crawford.  Three  large  transparencies 
of  a  portion  of  the  Moon,  from  photographs  taken  with  the  Equa- 
torial Coude  of  the  Paris  Observatory  by  MM.  Loewy  and  Puiseux, 
have  also  been  received.  The  three  photographs  in  question  are  a 
set  of  the  finest  lunar  photographs  we  have  yet  had  the  pleasure 
of  seeing. 

A  vote  of  thanks  was  accorded  to  the  donors  of  the  presents. 

Prof.  Turner.  We  have  a  large  number  of  papers  of  interest 
this  eTening.  Two  of  the  most  interesting  are  by  Prof.  Barnard, 
on  measures  of  the  diameters  of  the  four  bright  satellites  of  Jupiter, 
and  of  the  Ball  and  the  Eing-system  of  Saturn,  with  measures  of 
the  diameter  of  Titan.  Ton  may  remember  that  Prof.  Barnard 
has  already  measured  the  diameters  of  the  asteroids  Ceres,  Pallas, 
and  Juno,  and  has  found  considerable  corrections  to  previous 
measurements.  With  regard  to  these  measures  of  the  system  of 
Saturn  the  most  important  ptfft  of  the  paper  is  the  beautiful 
drawing  of  the  planet,  which  agrees  with  the  drawing  published 
hjr  Hall  some  years  back  in  showing  remarkably  uttle  detail' 

foiiazmi*  is 


140  Proceedings  at  Meeting  of  [No.  226. 

as  compared  \^dth  the  drawings  made  by  some  observers  with 
instruments  a  good  deal  smaller.  It  may  be  well  for  me  to  read 
some  extracts  from  the  other  paper  on  the  measures  of  the 
diameter  of  the  four  bright  satellites  of  Jupiter.  Prof.  Barnard 
says : — The  great  power  and  large  scale  of  the  36-inch  make  it 
very  suitable  for  measuring  small  quantities.  I  began  a  series  of 
micrometer  measures  of  the  diameters  of  the  four  bright  satellites 
with  the  36-inch,  and  when  bad  weather  put  a  stop  to  the  work  I 
collected  and  reduced  the  observations.  A  power  of  1000  has  been 
uniformly  used.  The  results  of  the  measures  are  that  the  first 
satellite  has  a  diameter  of  t"'05,  the  second  o"'87,  the  third  i"*52, 
and  the  fourth  i"'43.  The  probable  error  of  these  msasures  is 
represented  by  o"*2."  The  linear  diameters  corresponding  to  these 
measures  are  respectively  2452,  2045,  3558,  and  3345  miles. 
Prof.  Barnard  has  given  a  historical  account  of  other  measures 
of  these  satellites,  especially  those  from  eclipses  and  transits ;  and 
he  finds  that  his  measures  agree  very  closely  with  the  mean  of 
all  these  other  values.  His  measures  agree  very  well  with 
measures  by  Struve,  Engelmann,  Bumham,  and  others ;  and  fa^ 
calls  special  attention  to  the  measures  of  Prof.  Michelson,  by  the 
method  of  interference.  There  is  a  note  at  the  end  of  the  paper 
about  the  white  equatorial  belt  on  the  first  satellite,  a  note  on  the 
discovery  of  which  Prof.  Barnard  sent  to  this  Society  last  year. 
He  remarks  that  the  discovery  was  reaUy  made  in  1890  with  the 
12-inch  equatorial,  though  not  confirmed  until  last  year.  It  has 
now  been  amply  verified.  A  drawing  is  given  in  the  '  Monthly 
Notices,'  vol.  li.  page  547,  showing  all  the  phenomena  observed  by 
Prof.  Barnard  in  1890. 

The  Saturn  measures  were  taken  up  in  February  and  con- 
tinued until  July.  The  measures  have  been  made  with  the 
greatest  possible  care,  and  well  represent  the  best  results  obtained 
in  this  direction  with  the  36-inch  equatorial.  The  observations 
confirm  the  previous  measures  of  this  planet,  and  are  equally 
^consistent  with  the  work  of  Prof.  Hall  at  Washington  in  1884-7. 
They  show  that  no  change  has  taken  place  in  Saturn's  system 
since  the  first  systematic  measures  were  made  of  it.  This  ought 
to  do  away  with  the  fallacy  of  the  supposition  that  the  rings  are 
closing  in  upon  the  planet.  A  series  of  measures  were  made  of 
the  ring,  two  nights  being  devoted  to  the  work.  The  systematic 
measures  do  not  show  any  sensible  deviation  of  the  ball  from 
the  exact  central  position  of  the  ring-system.  In  the  observa- 
tions made  in  1894,  if  any  eccentricity  exist  it  must  be  in  the 
line  of  sight,  and  cannot  be  detected  with  the  micrometer.  I 
don  ot  think  it  can  be  accepted  as  proved  that  the  eccentricity 
is  real.  I  shall  make  a  further  series  of  measures  to  settle  this 
question. 

The  Encke  division  was  not  seen  at  the  time  of  my  drawing, 
I  do  not  think  this  marking  is  a  real  division  like  that  of  Oassini. 
As  it  has  been  seen  on  both  the  north  and  south  planes  of  the 
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ring,  it  must  penetrate  through  the  ring.  I  kave  made  careful 
dnwings  of  the  planet  and  the  ring.  The  pictare  is  abnortnallf 
devoid  of  detail  when  compared  with  smaller  telescope  dnwings ; 
bat  I  am  content  to  let  it  remain  so. 

The  interest  of  the  paper  throughout  is  undoubted ;  but  it  is  of 
considerable  length,  and  it  is  difBcnlt  to  select  from  so  much 
interesting  matter. 

Capl.  TT.  N<AU.  Id  connection  nith  tlie  remark  of  Prof.  Barnard 
about  the  Encke  diviNon  as  seen  with  the  36-inch  telescope,  I 
should  like  to  say  that  I  hare  seen  it  in  one  of  4-2  inches  aperture 
for  several  seconds  at  a  time.  1  could  hold  it  quite  steadily  for 
4  or  5  seconds,  though  only  in  one  oF  the  ansie.  I  agree  that  it 
jfl  not  a  real  division,  but  probably  only  a  marking.  If  I  could 
see  it  with  an  object-glass  of  4*2  inches,  it  shows  how  practically 
certain  it  is  that,  with  his  enormous  increase  of  aperture  and 
power,  Prof.  Barnard  was  able  to  see  what  he  says  was  visible  in 
the  Lick  telescope. 

Mr.  Enobd.  May  I  ask  what  is  tbe  date  of  the  observation  of 
the  first  satellite  of  Jupiter?  because  Prof.  Bsruard  mentions  the 
conclusioD  he  comes  to  is  that  the  axis  is  perpendicular  to  the  orbit. 

Prof.  Turner,  Xo  date  is  given  here  beyond  that  of  1 890  Sept,  9, 
when  the  white  belt  and  dark  poles  were  first  suspected. 

Capt.  W,  NMe.  I  should  like  to  refer  again  to  the  subject  of 
Saturn.  I  am  certain  that  I  have  seen  a  shadow  of  the  ball  on 
the  ring  concave  towards  the  ball  instead  of  convex,  as  it  is  drawn. 
Of  course  the  ball  theoretically  casts  a  shadow  parallel  to  its  own 
limb;  but  I  have  no  doubt  whatever  that  I  have  seen  it  curved  iu 
the  opposite  direction.  It  struck  me  that  it  might  be  the  effect 
of  the  shadow  falling  on  a  concave  ring,  just  as  a  shadow  falling 
upon  a  flight  of  steps  will  go  up  in  a  zigzag.  I  am  absolutely 
certain  I  have  seen  it,  although  it  seuma  presumptuous  to  set  my 
small  instrument  against  the  36-inch. 

I>r.  Downing.    What  power  did  you  use? 

Capt.  Noble.    I  geuerally  use  255  for  Saturn. 

The  Pretident.  This  is  a  paper  which  must  be  read  in  detail  to 
appreciate  it  fully.  It  represents  an  immense  amount  of  work. 
With  reference  to  the  dtswiag  of  8atum  which  has  been  passed 
roDod  for  inspection,  and  which  Prof.  Barnard  says  is  free  from 
the  detail  shown  in  smaller  telescopes,  a  point  which  struck  me 
WIS  the  straightness  with  which  Prof.  Barnard  shows  the  shadow 
of  the  ball  on  the  ring.  We  have  been  in  the  habit  of  seeing 
these  shadows  shown  in  various  ways,  and  I  wondered  if  Prof. 
Barnard  had  allnded  to  this  in  his  paper ;  but  he  does  not  seem 
to  have  made  a  special  study  of  this  point.  If  it  was  really  so 
otiKrved,  it  has  a  considerable  interest.  I  will  aak  you  to  return 
joar  thanks  to  the  author  of  this  paper, 
Pnif.  Turner.     I  am  afraid  I  missed  the  paragraph  about  the 

■hsdow.    Prof.  Barnard  says : — "  The  shadow  of  the  ball  on  the 

ring  wu  uniform  in  outline  and  did  not  show  any  cuFvature." 
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The  President  That,  is  a  very  important  point.  I  remember 
several  years  ago  the  question  of  the  fonn  of  the  shadow  was 
the  subject  of  discussion  in  this  Society.  Prof.  Barnard  has  made  a 
reference  to  Trouvelot's  drawing  which  leads  to  another  important 
point.  The  inner  edge  of  the  crape  ring  has  often  been  shown  as 
mottled  or  serrated.  This  drawing,  so  far  as  I  have  examined  it 
to-day,  shows  an  almost  perfectly  defined  but  faint  edge.  It  is 
strange  that  Prof.  Barnard,  with  his  magnificent  instrument, 
should  not  be  able  to  detect  some  appearances  which  have  been 
seen  with  much  smaller  aperture  and  power. 

Br.  Spitta,  Prof.  Barnard  has  called  attention  in  his  paper  to- 
his  previous  note  on  the  white  equatorial  band  round  the  first 
satellite^  which  he  thinks  he  has  discovered.  Since  that  paper  was 
read  here,  I  have  made  several  contrast  experiments  with  balls  of 
different  albedo  to  see  how  far  I  could  imitate  the  effect  he  de* 
scribed.  I  have  found  with  a  certain  albedo — that  is,  with  & 
certain  ratio  of  the  reflected  power  of  the  ball  as  compared  to  a 
certain  depth  of  colour  in  the  background — I  could  imitate  the 
effect  almost  perfectly.  I  do  not  say  absolutely ;  but  then  Prof. 
$amard*s  picture  was  but  a  drawing,  and  he  might  have  been 
unconsciously  biassed  while  drawing  it.  The  secret  of  success  lies 
in  getting  the  albedo  of  the  satellite  to  have  a  certain  ratio  to  the 
background,  and  that  might  .account  for  the  banded  effect  not 
being  visible  with  the  other  satellites.  I  admit  the  eye  is  strangely 
deceived  in  this  matter,  and  it  is  difficult  to  understand  why  the 
shading  of  the  caps  does  not  extend  itself  all  round  the  ball,  but 
the  banded  appearance  in  my  experiment  was  very  striking.  Of 
course,  when  I  took  a  photograph  the  whole  appearance  was 
altered.  My  only  object  in  making  these  remarks  is  that,  owing 
to  the  deceiving  nature  of  the  perceptive  faculty  of  the  eye,  owing 
to  the  effects  of  contrast,  even  with  so  experienced  an  observer, 
this  banded  appearance  must  be  received  with  great  caution  before 
it  is  accepted  as  a  physical  fact. 

The  Rev.  ,C.  D.  P.  Davies  read  a  paper,  which  was  illustrated  by 
a  wooden  model,  on  **  A  suggested  Form  of  Equatorial  Mounting 
for  a  (modified)  Newtonian  Eeflector."  For  the  form  of  telescope 
no  novelty  was  claimed.  The  first  mirror  to  receive  the  light, 
admitted  by  a  suitable  opening  in  the  tube,  is  a  flat  set  at  an 
angle  of  45°  with  the  axis  of  the  tube  and  of  the  parabolic  speculum^ 
at  the  bottom  of  the  tube.  The  minor  axis  of  the  flat  is  equal  to 
the  diameter  of  the  speculum.  The  light  from  the  flat  is  returned 
by  the  speculum  through  a  hole  in  the  centre  of  the  flat  to  the 
eyepiece. 

It  was  suggested  that  a  telescope  of  this  form  could  be  mounted 
with  great  advantage  by  fixing  it  in  the  position  usually  filled  by 
the  declination  axis,  i.  e.  sustained  at  its  centre  of  gravity  across 
the  upper  end  of  the  polar  axis,  having  its  axis  of  collimation  at 
right  angles  to  the  polar  axis.  The  rotation  of  the  telescope  on  its 
axis  of  collimation  would  then  constitute  its  setting  for  declinatioDft 
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The  recommendations  claimed  for  this  form  of  mounting  were : — 
(i)  Oreat  saving  of  weight  and  space  by  the  elimination  of  the 

counterpoise  and  of  the  declination  axis. 
{2)  Increase  of  stability,  with  less  liability  to  flexure  and  tremo^. 
{3)  The  telescope  can  never  collide  with  stand  in  any  position, 

whether  dnven  by  clock  or  moved  by  hand. 
1(4)  Possibility  of  uniform  height  of  eyepiece  above  observer's 

standing-  or  sitting-level. 
^5)  In  the  largest  telescope  every  portion  of  the  instrument 

would  be  always  within  reach,  without  climbing  up  or  down. 
^6)  No  rotation  of  the  tube  in  its  cradle  during  the  most 

lengthened  observation. 

(7)  Any  portion  of  the  visible  heavens  can  be  viewed  at  any  time. 

(8)  Seduction  in  size  of  the  dome,  and  therefore  a  saving  of 

expenses  in  general. 
The  President,  I  am  unfortunate  in  having  to  criticize  Mr.  Davies' 
trrangement,  because  it  happens  to  be  a  child  of  my  own.     So 
far  as  regards  the  optical  arrangement,  that  is  much  earlier  than 
Brashear,  who  Mr.  Davies  suggests  originated  the  plan.    I  thought 
that  I  was  first  when  I  proposed  such  an  arrangement  as  this 
Bome  years  ago;  but  on  looking  into  a  book  written  in  1845  by 
Prof.  Dick  (whose  books  are  well  worth  reading),  I  found  he 
describes  such  an  optical  combination  as  that  of  a  Mr.  Martin, 
who  had  imagined  it  more  than  a  centuty  before,  so  that  the 
optical  combination  is  quite  1 50  years  old.     I  am  not  quite  Rure, 
but  I  tliink  there  are  about  twenty  different  and  separate  com- 
binations of  one  or  more  reflecting  surfaces  which  can  be  used  in 
a  telescope.     This  is  one  of  them ;  and  in  thinking  for  five  or  six 
years  over  the  mechanical  difficulties  of  the  telescope  and  not  the 
optical  ones,  I  was  led  to  consider  such  an  arrangement  as  that 
which  Mr.  Davies  has  now  brought  before  us,  and  I  published  a 
note  on  a  telescope  having  something  of  this  form  in  the  year 
1884.    This  was   about  the  time  Loewy  was  working  on   the 
Coude  form  of  reflecting  telescope.     In  fact  I  was  a  little  previous 
to  Loewy,  but  I  did  not  go  so  far  as  he  did.    I  think  Mr.  Davies 
is  entitled  to  all  the  credit  due  to  an  original  inventor,  because  I 
bave  no  doubt  he  has  not  had  the  opportunity  of  seeing  these 
e&rlier  papers  on  the  subject.    It  is  often  my  own  privilege  to 
think  of  things  which  I  afterwards  find  have  been  thought  of 
before,  as  an  instance  oi  which  I  have  only  to  mention  my  plan 
for  the  oblique  Cassegrain  telescope.     I  have  had  a  letter  Irom 
Messrs.  Fritsch,  of  Vienna,  who  claim  priority  of  invention,  which, 
however,  I  caiinot  award  them.     For  in  a  certain  periodical  pub- 
lished this  morning  there  is  a  letter  in  which  it  is  stated  that  this 
form  of  telescope  was  made  in  England  many  years  ago,  and  an 
Aoeount  was  published  in  1825.    It  only  shows  that  all  possibilities 
in  every  direction  >»-ill  be  thought  out  sooner  or  later.    The  great 
thing  is  to  put  the  idea  into  practice  so  as  to  get  the  best  results 
from  it. 
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Bev,  W.  Sidgreavea  read  a  paper  on  "  the  Wilsonian  Theory  and 
the  Stonjhurst  Drawings*  of  Sun-spots."  Over  2000  drawings  bad 
been  examined,  and  146  spots  had  been  selected  as  suitable  test 
cases  of  real  as  opposed  to  an  apparent  foreshortening  of  the 
penumbra,  when  the  spot  was  near  the  limb  of  the  Sun.  Of  these 
41  were  double  obserirations,  the  spot  having  been  followed  from 
limb  to  limb.  There  were  therefore  187  single  tests,  and  of 
these  140  went  against  the  Wilsonian  theory  and  47  favoured  it.' 

It  was  then  shown  that  probably  Wilson  would  not  have 
quoted  more  than  one  of  these  47  favourable  cases,  in  support  of 
his  theory,  on  account  of  the  shallowness  of  the  cavities  which 
they  would  imply ;  but  it  was  admitted  that  the  single  exception 
vrt^  one  of  unexceptionable  evidence,  although  the  spot  was  small. 

Two  examples  were  given  which  showed  very  pointedly  the 
necessity  of  having  almost  a  daily  record  of  the  behaviour  of  a 
spot  in  transit  across  the  solar  disc.  One  of  these  showed  a 
clearly  dilated  penumbra  on  the  limb  side,  when  the  spot  was  near 
the  limb,  and  a  central  umbra  when  the  spot  was  near  the  middle 
of  the  disc ;  but  an  intervening  drawing  showed  that  the  umbra  had 
been  extending  on  the  wider  side  of  the  penumbra,  and  had  filled 
up  the  middle,  before  the  spot  had  reached  the  central  meridian. 

It  was  observed  that  some  of  the  test  cases  went  further  than  to 
negative  Wilson's  theory:  they  showed  the  contraction  of  the 
penumbra  on  the  wroug  side ;  indicating  an  elevation  of  the  umbra 
rather  than  its  depression. 

Another  series  of  observations  seemed  also  to  militate  very 
strongly  against  the  Wilsonian  theory;  viz.,  that  in  a  large 
number  of  drawings,  showing  spots  of  every  size  within  10"  from 
one  or  other  limb  of  the  Sun,  the  umbra  was  clearly  seen  along 
with  the  penumbra — a  phenomenon  quite  inconsistent  with  any 
appreciable  excavation. 

The  notches  on  the  Sun's  limb,  reported  by  some  observers 
when  a  spot  was  on  the  limb,  were  also  discussed,  and  notably  the 
photograph  taken  at  Dehra  Dun  on  September  17th,  1884.  It 
was  shown  that  these  could  be  explained  only  by  a  mountainous 
form  of  the  umbra  shutting  out  of  view  the  limb  of  the  photo- 
sphere. 

The  general  conclusion  of  the  paper  was  that  the  Stonyhurst 
drawings  bore  witness  to  occasional  elevations  and  depressions  of 
the  umbra,  while  usually  there  was  no  indication  of  either. 

2^e  Rev,  F.  Howlett.  It  is  with  the  deepest  interest  I  have 
listened  to  Pather  Sidgreaves'  paper  on  this  moot  point,  and  a 
very  great  pleasure  it  was  to  me,  after  35  years'  observation,  to 
find  that  at  last  my  theory  was  gaining  ground  more  and  more 
amongst  astronomers.  It  is  a  matter  of  the  greatest  importance. 
We  shall  never  by  any  possibility  understand  the  .mystery  of  the 
Sun  and  Sun-spots  until  we  have  satisfied  ourselves  what  are  the 
relative  proportions  and  depths  of  the  envelopes  of  the  Sun.  I 
think  the  only  case  in  which  the  perspective  displacement  treated 
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of  bj  Prof.  Wilson  can  hold,  would  bo  in  the  cuse  of  a  spot  in 
which  the  proportion  or  disproportion  was  very  small  between  the 
diameter  of  a  spot  and  its  depth.  We  can  quite  nnderstsnd  that 
froTD  tbe  geometry  any  thickness  which  the  photosphere  might 
posseas  would  tell  in  the  case  of  a  small  spot,  but  would  not  tell 
iQ  the  case  of  a  larger  spot.  Now  Prof.  Wilson,  I  remember,  in 
the  *  PbiloBOphical  Transactions,'  was  hoping  intensely  for  a  large 
ipot  in  wbiclr  his  theory  might  be  put  t«  the  test ;  but  it  is  exacuy 
in  such  a  large  spot  that  no  appearance  of  lus  theory  would 
be  able  to  manifest  itself,  but  (oily  in  a  small  spot,  in  which,  as  I 
We  said,  the  diameter  of  tbe  spot  would  bear  only  a  small 
proportion  to  the  depth  of  the  photosphere  in  which  it  is  excavated. 
As  regards  that  apparent  notch  which  was  shown  on  the  screen, 
I  un  convinced  that  it  was  produced  simply  by  the  fact  of  the 
degradation  of  light  at  the  lunb  of  the  Sun.  The  limb  always 
exhibits  a  degradation  of  light  because  of  the  absorptive  power  of 
tbe  flolar  atmosphere  above  the  photosphere  ;  therefore  them  waa 
not  sufficient  actinic  power  to  delineate  the  spot.  If  anyone  will 
take  tbe  tronble  to  provide  themselves  witli  a  fair-sized  globe  as 
I  bare  done,  be  will  find  that,  making  a  spot  as  deep  as  and  as 
luge  as  is  consistent  with  reason,  it  is  not  possible  to  see  any 
indication  of  a  notch  whatever— simply  a  very  slight  flattening, 
ud  that  scarcely  perceptible,  of  the  solar  limb.  I  explained,  in 
i  paper  read  before  the  Society,  that  tbe  conditions  under  which  a 
notch  could  possibly  appear  upon  the  limb  only  happen  when  there 
u  a  large  and  abnormal  heaping  up  of  faculous  matter  nortb  and 
•Mill  of  the  spot,  and  not  at  the  same  time  east  and  west — if  it 
were  at  the  same  time  east  and  west  it  would  neutralb«  the  effect 
ofthe  notch  which  might  be  produced  if  there  were  faculn  piled 
opoaly  OD  the  north  or  soath  sides.  I  bope  the  matter  will  con- 
bnue  to  be  discussed. 

It  would  be  ei^remely  satisfactory  to  me  to  find,  after  so  many 
yean  of  labour,  that  this  important  point  was  really  satisfactorily 
(ettled  amongst  astronomers. 

Prof.  Turner.  I  quite  agree  with  Mr.  Howlett  that  this  is  an 
important  question  to  settle.  Personally  £  should  like  to  express  a 
1h^  ihat  future  investigations  may  contain  a  few  more  tigures. 
We  have  here  a  long  paper  and  not  a  single  table.  It  does  seem 
lo  me  that  to  settle  a  nice  question  of  this  kind  the  medium 
most  be  measures  and  figures.  We  want  to  know  what  are  the 
ficts  tabulated  for  and  against.  For  instance,  Father  Sidgreaves 
ujB,  at  the  banning  of  his  paper,  that  the  Stonyhurst  drawinn 
edend  over  less  than  half  a  year  and  are  made  to  scale.  If 
tbev  are  made  to  scale  they  are  convertiUe  into  figures.  There 
Bust  be  a  certain  foreshortening  of  the  part  of  the  spot  near  the 
limb  in  excess  of  that  further  away  from  it.  It  may  be  small :  hut 
if  tbe  spot  were  absolutely  flat,  the  part  nearest  the  limb  would  be 
fonabortened  more  than  the  part  away  from  the  limb.  We  ought 
*''~~  8  of  this  foreshortening  and  so  find  whether  the 
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epot  stands  for  or  against  Wilson's  hypothesis.  In  fact  we  \(  an 
micrometric  measures  of  spots  in  the  place  of  marks  for  or  against 
It  should  not  be  difficult  to  collect  some  fiicts  of  this  kind ;  ba 
if  we  go  on  talking  and  not  measuring,  we  shall  not  get  mud 
further. 

Bev.  F.  HowUtt,  1  have  paid  much  attention  to  accural 
measurement  of  spots.  In  many  cases  I  have  specified  th( 
breadth  of  the  penumbra  on  either  side  in  seconds  of  arc,  and  ii 
my  eight  volumes  of  drawings  there  will  be  found  an  index  to  eaci 
volume  which  gives  the  numbers  of  spots  which  favour  Wilson'i 
theory  and  those  which  are  evidence  to  the  contrary  respectively. 

Mr.  Lynn.  Might  I  ask  Mr,  Howlett  how  he  explains  tliis  :— 
Prof.  Wilson  says  he  saw  this  phenomenon  in  a  large  spot,  an< 
now  Mr.  Howlett  says  that  it  could  not  have  been  seen  in  such  : 
spot.  I  suppose  he  does  not  call  Prof.  Wilson's  good  faith  ii 
question. 

jRev.  F,  Howlett.  I  do  not  call  in  question  Prof.  Wilson's  goo< 
faith,  but  I  do  call  in  question  the  capabilities  of  the  instrumen 
be  employed ;  and  I  think  the  fact  tnat  he  appeared  to  desire  t< 
see  a  large  spot  in  order  to  corroborate  or  disprove  his  theor 
proves  that  he  was  not  really  capable  of  giving  a  really  reliabi 
verdict  upon  the  question  at  issue,  because  the  larger  the  spot  th* 
more  certainly  you  will  fail  to  see  the  least  distortion  betweei 
the  sides  of  the  umbra.  I  have  never  witnessed  the  phenomeni 
once. 

Bev.  A.  L.  Cortie.  There  can  be,  I  think,  but  one  opinion  as  U 
the  value  of  Father  Sidgreaves'  paper,  and  that  is  that  it  is  a  ver; 
important  contribution  to  a  discussion  which  has  now  been  pro 
ceding  for  more  than  a  hundred  years.  But  I  quite  agree  wit) 
Professor  Turner  that  the  value  of  the  paper  would  be  greatlj 
enhanced  if  there  were  tables  appended  to  it,  and  I  know  tha 
the  materials  for  such  tables  exist  at  Stonyhurst.  The  tables,  '. 
would  suggest,  should  contain  besides  the  dates  of  observation  o 
the  spots  which  were  given  as  evidence  either  for  or  against  th< 
Wilsonian  hypothesis,  their  positions,  the  period  of  their  life 
history,  and  some  information  as  to  whether  they  were  surrounde< 
by  or  were  free  of  faculas  when  near  the  solar  limb.  The  date 
would  be  most  useful  for  comparison  with  the  indexes  in  Mr 
Hewlett's  volumes  of  drawings,  with  the  admirable  Greenwicl 
records,  and  with  the  observations  of  other  observers.  Witl 
reference  to  the  date  in  the  life-history  of  the  spot  when  it  told  fo: 
or  against  the  Wilsonian  hypothesis,  this  I  regard  as  a  point  mos 
important  in  its  bearings  on  the  theory  of  sun-spot  nature 
Father  Secchi  imagined  n  sun-spot  to  be  but  a  metallic  prominenci 
seen  projected  on  the  brilliant  photospheric  clouds,  and  finally 
einking  into  them.  Hence  it  would  follow  that  a  sun-spot  shoul! 
be  sometimes  above,  sometimes  level  with,  and  finally  below  th( 
photosphere.  Thus  we  might  be  able  to  reconcile  Wilson  and  hii 
adversaries.     With  regard  to  the  point  regarding  the  accompany 
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ing  £acal»,  this  too  is  important,  for  Secchi  holds,  and  holds 
rightly,  that  oftentimes  when  a  spot  is  near  the  limb,  projecting 
facolffi  form  a  sort  of  pad  or  cushion  near  the  spot,  and  so  mask 
the  cayemous  appearance.  In  this  discussion  we  must  not  forget 
that  Secchi,  who  was  a  first-class  solar  observer,  made  with 
XMXshini  a  careful  study  of  these  points,  with  the  result  of 
confirming  in  the  main  Wilson's  hypothesis.  Warren  de  la  Eue, 
Balfour  Stewart,  and  Loewy  also  discussed  the  question  in  their 
**  Researches  on  Solar  Physics,"  with  the  result  that  of  605  spots 
measured  86*4  per  cent,  were  for,  and  13*6  against  the  hypothesis. 
But  they  seem  to  have  taken  every  and  any  spot  observed  at  the 
limb,  without  due  regard  to  its  life-history.  However,  Warren 
dela  Itue  suggested  viewing  two  pictures  of  a  spot,  so  says  Secchi, 
taken  at  a  day's  interval,  by  means  of  the  stereoscope.  The  result 
is  that  the  spots  appear  to  be  cavernous. 

I  should  like  to  add  a  few  words  with  regard  to  Mr.  Hewlett's 
dnwings,  so  generously  presented  to  our  library.  I  have  looked 
through  a  great  number  of  them,  and  I  have  made  a  detailed  study 
of  one  year.  As  a  collection  of  enlarged  drawings  of  spots 
extending  over  a  long  period,  they  are  unique,  and  probably  never 
will  be  surpassed.  But,  at  least  for  the  year  which  I  have  studied, 
I  cannot  admit  their  evidence  against  Wilson.  In  this  year 
eleven  instances  are  indexed  as  decidedly  against  Wilson.  Of  these 
eleven  instances,  I  should  only  allow  one  case  as  probably  against 
Wilson,  and  that  is  the  most  southern  of  the  three  spots  which 
were  near  the  preceding  limb  on  Oct.  17,  1883.  ^  admit  that  if 
these  quoted  instances  be  studied  simply  at  the  limb  they  tell  for 
the  most  part  against  Wilson.  But  if  we  are  to  admit  no  spot  in 
&vour  of  Wilson  which  had  not  the  umbra  central  to  the  pen- 
umbra, and  which  was  undergoing  change,  then  neither  can  we 
admit  their  witness  against  him.  With  regard  to  Mr.  Hewlett's 
instances  in  1883,  of  two,  the  life-histories  cannot  be  followed 
from  the  drawings,  and  of  the  remaining  nine  cases,  the  drawings 
themselves  show,  except  in  the  case  of  one  spot  of  one  group  of 
three,  that  the  spots  were  undergoing  active  changes.  In  fact 
one  instance  is,  in  my  opinion,  rather  for  than  against  Wilson. 

Capt.  John  Steele,  There  appears  to  be  another  side  of  the 
question  as  to  the  cause  from  which  these  spots  arise.  Is  the  Sun 
asoUd  body  or  is  it  not  so  ?  I  argue  that  it  is  a  solid  body  and  that 
there  is  no  more  heat  in  the  Sun  than  in  the  Earth,  and  I  have  endea- 
voured to  prove  that  by  demonstration.  If  it  is  a  solid  body  we 
may  have  projections  and  we  may  have  caverns.  There  may  be 
cayities  in  the  Sun  and  there  may  be  projections  from  the  Sun. 

Bev.  W.  Sid^reaveSj  in  reply,  remarked  that  all  were  agreed  upon 
the  necessity  of  knowing  the  history  of  a  spot  before  accepting  its 
appearance  at  the  limb  as  evidence  for  or  against  the  Wilsoniaa 
theory ;  and  with  reference  to  Professor  Turner's  comment  upon 
the  absence  of  figures  to  show  the  measured  differences  of  pen- 
umbral  widths,  that  this  addition  to  his  paper  would  necessarily 
ha?e  delayed  its  reading  one  or  more  months. 
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The  President.  We  have  had  a  yery  interesting  discussion,  and 
for  the  moment  it  appears  that  Prof.  Wi]son*s  theor}'  is  over- 
thrown ;  hut  I  think  we  should  remember  that  Prof.  Wilson's 
theory  was  based  on  observations,  and  as  far  as  I  have  looked  at 
the  Sun,  I  must  say  that  at  a  first  or  even  a  second  glance,  there 
is  certainly  an  impression  that  Prof.  Wilson's  theory  must  be  the 
true  one.  He  certainly  based  his  theory  on  few  observations, 
perhaps  if  he  had  had  the  opportunity  of  making  the  very  ex- 
tended series  of  observations  Mr.  Hewlett  and  Father  Sidgreaves 
have,  he  might  have  modified  his  theory ;  but  his  hypothesis  waa 
founded  on  observations  which  I  believe  all  who  look  at  the  Sun 
in  a  cursory  way  would  confirm. 

Prof.  Turner  then  introduced  Mr.  W,  E.  Coolers  paper  on 
"  An  Apparatus  for  mechanically  calculating  Star-corrections,"  and 
illustrated  it  by  means  of  the  instrument  described  by  Prof.  Turner 
in  '  Monthly  Notices,'  vol.  liv.  p.  367,  to  which  Mr.  Cooke  now 
BuggestW  two  very  essential  improvements. 

Dr,  Downing.  Such  apparatus  as  this  just  described,  for  the 
purpose  of  minimizing  the  labour  of  computation,  is  in  many  cases 
highly  desirable.  In  the  'Nautical  Almanac'  Office  we  use  a 
machine  for  the  purpose  of  computing  star-corrections;  but  in 
our  case  the  circumstances  are  rather  different  to  those  which 
obtain  in  a  fixed  observatory,  for  in  the  '  Nautical  Almanac '  Office 
the  star-corrections  are  required  for  each  star  at  ten-day  intervals. 
The  apparatus  we  use  was  designed  by  Mr.  Hudson,  and  is  in  fact 
a  multiplying  machine,  which  effects  the  multiplication  of  the 
star-constant  by  the  day  number  for  all  the  required  days  of  the 
year  at  one  setting  of  the  instrument,  and  is  found  to  answer  its 

Eurpose  admirably.     We  have  lately  added  so  many  stars  to  the 
st  given  in  the  Almanac,  that  some  method  of  shortening  the 
work  was  imperatively  required. 

Votes  of  thanks  were  accorded  to  Mr.  Cooke  and  Prof.  Turner. 
The  President.  There  are  several  other  papers  of  interest,  but 
which  we  have  not  time  to  discuss  now.  One,  a  paper  by  Mr.  Maw% 
giving  his  measures  of  99  double  stars  made  between  the  years 
1892  and  1894,  is  perhaps  more  fitted  to  be  perused  when  printed 
in  the  '  Memoirs '  than  to  be  read  here.  I  will  just  mention  the 
subject  of  another  paper  preparatory  to  its  discussion  at  the  next 
meeting.  This  is  by  Mr.  Dennis  Taylor,  and  adduces  negative 
evidence  for  the  absence  of  seas  on  Mars.  The  author  considers 
the  matter  from  an  optician's  point  of  view.  If  there  are  seas  on 
Mars,  the  planet  forms  a  large  convex  speculum,  and,  acl^^ing 
as  such,  shduld  reflect  the  sun-light  falling  upon  H,  and  this 
reflection  should  be  seen  as  a  second  magnitude  star.  No  one,  so 
far  as  we  know,  has  ever  seen  such  an  effect.  I  remember  some 
years  ago  there  was  a  discussion  in  this  Society  on  specular 
reflection  from  Venus ;  and  Mr.  Brett,  after  explaining  that  be 
had  seen  such  reflection  from  Venus,  stated  that  he  had  examined 
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Mars  ^nd  Mercury,  but  did  not  see  a  similar  appearance  on  these 
planet^u  This  is  an  interesting  subject,  and  I  mention  it  now  that 
Fello>^^^  may  be  prepared  for  its  discussion  next  month. 

Tha   following  papers  were  announced  and  partly  read: — 

E'  -^^.  Barnard.     "Micrometer  Measures  of  the  Diameters  of 
tbe  S^t^^Uites  of  Jupiter." 

TT.    ^,  Gale.    "The  Transit  of  Mercury,  1894  November  10." 
R-  ^T.  A,  Inne$,     "  A  List  of  probably  new  Double  Stars." 
J.  ^.  Thompson.   "  The  Transit  of  Mercury,  1894  November  10." 
£.  -&.  Barnard.    "  Micrometrical  Measures  of   the   Ball   and 
B.ing'^ystem  of    Saturn,    and    Measures   of    the    Diameter  of 

yf^H.Maw.    •*  Double  Star  Measures,  1892-94." 

J.  TebbuU.  "  Double  Star  Measures  at  Windsor,  N.  S.  Wales, 
in  1^94." 

Lt'Col.  Markundc.  "  Notes  on  the  Variable  Stars  X  and  W 
Sagittarii." 

^.  C.  D.  P.  Davies.  "  Note  on  a  suggested  Form  of  Equatorial 
Mounting  for  a  (modified).  Newtonian  Keflector." 

W,  T.  Lynn.  "On  the  Proper  Motion  of  B.A.C.  793,  and 
Cephei  24  (Hev.)." 

Rev,  W.  Sidyreaves.  "  The  Wilsonian  Theory  and  the  Stony- 
liurst  Drawings  of  Sun-spots." 

Boyal  Observatory^  Greenwich,  "  Observations  of  Encke's  Comet." 
^  W,  K  Cooke.  "An  Apparatus  for  mechanically  calculating 
Star-corrections." 

Prof.  U.  H,  Turner.    Note  on  the  above  paper, 

B.  Dennis  Taylor.  "  A  Negative  Optical  Proof  of  the  Absence 
'  Seas  in  Mars." 

E,  J,  Stone.  "  A  Systematic  Comparison  between  the  Places 
0f  Stars  given  in  the  Cape  Catalogue  for  1880  and  the  Badcliffe 
Gatftlo^e  for  1890." 

E,  J.  Stone.  "On  the  Mean  Places  of  eight  southern  close 
Polar  Stars." 

T,  J,  Moore.  "  Observations  of  the  Vertical  Diameter  of  the 
Planet  Jupiter." 

Perdval  Lowell.  "  Determinations  of  the  Longitude  and  Lati- 
tude of  Points  upon  the  Disc  of  the  Planet  Mars." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Qeorge  Denton  Hirst^  Sydney,  New  South  Wales;  Samuel  V, 
Boffman,  i  Chelsea  Square,  New  York  City,  U.S.A. ;  Henry  T.  C. 
^«ar,  r.E.G.S.,  Lieut,  (late  E.N.),  17  Upper  Montagu  Street, 
W.;  E.  F.  J,  Love,  M.A.,  Melbourne  University,  Australia; 
Rev,  Daniel  Higham  Sparling,  B.A.,  Biddulph  Moor  Eectory, 
Con^eton. 
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The  following  Oandidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

Andrew  RusseU  ForgyOi^  F.E.S.,  Sadlerian  Professor  of  Pure 
Mathematics,  Cambridge  (proposed  by  Proi  Turner). 

John  WUlmghhy  Meares,  Eiectrical  Eogineervdive  Hall,  Shrews- 
bury (proposed  by  Arthur  Mee). 

William  WiUeUjun.,  The  Cedars,  Chislehurst  Common,  Kent, 
and  2  Sloane  Gardens,  S.W.  (proposed  by  W.  H.  Thomthwaite), 


BRITISH  ASTEONOMICAL  ASSOCIATION. 

The  fourth  ordinary  meeting. of  the  fifth  session  of  the  British 
Astronomical  Association  was  held  at  Uniirersity  College,  Gk>wei 
Street,  on  Wednesday,  27th  February,  Mr.  £.  W.  Maunder, 
President,  in  the  chair. 

Mr.  T.  O.  Elger  (Director  of  the  Lunar  Section)  contributed  a 
pAper  giving  a  number  of  suggestions  for  observing  the  Total 
Eclipse  of  the  Moon  on  the  loth  March.  Mr,  A.  C,  D,  Crommdiny 
also  read  a  paper  on  the  same  eclipse,  and  on  the  partial  Solai 
Eclipse  of  the  same  month,  pointing  out  that,  contrary  to  the 
statement  in  some  of  the  almanacs,  it  would  be  visible  at  Green- 
wich, beginning  there  at  9^  56",  and  ending  at  10^  23". 

Mr,  Edwin  Holmes  read  a  paper  on  ^  Points  about  Eeflecting 
Telescopes.^  Speaking  from  considerable  experience  with  reflecti 
ing  telescopes  up  to  12  j  in.,  he  thought  that  the  instruction  books 
of  various  makers  did  not  lay  enough  stress  upon  getting  the 
mechanical  adjustments  as  perfect  as  possible  before  attacking  the 
optical  ones.  For  neighbourhoods  where  there  was  much  traffic, 
strong  wood  tripod  stands  would  be  found  preferable  to  iron 
stands,  either  resting  on  or  embedded  in  the  ground.  He  also 
strongly  advised  wood  tubes  as  preferable  to  iron  ones,  and  was  of 
opinion  that  the  old  method  of  mounting  the  flat  on  a  single  arm 
was  preferable  to  the  modern  three  thin  strips  oE  steeL  Hie 
remarks  had  reference  only  to  altazimuth  reflectors,  not  equatorials. 

Mr,  A.  Hilger  agreed  with  Mr.  Holmes  as  to  the  advantages  d 
wooden  tubes  over  iron  ones. 

Mr,  Josh,  Lunt  remarked  that  his  experience  was  to  the  same 
effect. 

In  reply  to  Mr.  Baly,  Mr.  Holmes  said  that  he  had  had  nc 
experience  with  a  reflector  in  an  observatory. 

Mr,  A.  J,  S,  Adams  read  a  paper  on  "  The  Connection  betweer 
Variations  of  Terrestrial  Magnetism  and  Solar-Surface  Disturb- 
ances." He  referred  to  the  Stonyhurst  reports  as  apparently 
negativing  the  idea  of  a  connection,  but  urged  that  in  view  of  the 
striking  accord  in  the  case  of  the  greater  spot  groups,  the  apparent 
want  of  agreement  was  unreal  and  should  be  taken  as  a  merel} 
negative  result. 


\pT.  1 895.]         Royal 'Meteorological  Society .  151 

B^^^  -4.  L.  Cortie  remarked  that  sun-spots  were  only  one  class  of 

solftT  'plienomena ;  faculse  and  prominences  were  equally  manifesta- 

\ioB9  of  solar  activity ;  hence  to  simply  compare  magnetic  storms 

mt\i  BviuHspots  was  to  take  insufficient  cognizance  of  other  equally 

im^rtant  solar  phenomena.     Lord  Kelvin   had  mathematically 

demonstrated  that  solar  outbursts  and  magnetic  storms  could  not 

be  connected  together  in  the  relation  of  cause  and  effect,  but  it  was 

not  impossible  that  they  were  correlated  effects  of  some  common 

cause.    Still  it  seemed  clear  that  spots  of  a  certain  definite  type 

were  closely  related  to  magnetic  paroxysms. 

The  President  said  he  could  fully  confirm  the  conclusions  of  the 
Stonyhurst  observers.  He  had  compared  the  sun-spots  and  the 
magnetic  records  of  the  last  solar  cycle  and  found  that  while  in 
the  case  of  three  or  four  of  the  greatest  sun-spots  magnetic 
disturbances  were  synchronous — precisely  synchronous — no  true 
connection  could  be  established  between  spots  of  a  lower  order  and 
smaller  magnetic  disturbances.  He  thought,  with  Father  Cortie, 
that  possibly  the  sun-spots  were  not  the  most  truly  significant  of 
solar  phenomena. 

A  number  of  lantern  slides  were  then  shown  on  the  screen, 
including  a  selection  from  the  drawings  of  Mars,  lent  by  Eev.  E. 
Ledger,  the  Gresham  Lecturer  on  Astronomy.  The  President 
drew  particular  attention  to  a  set  of  dravi-ings  of  the  planet  by 
Mp.  Green,  made  in  Madeira  in  1877,  which  he  thought  were  still 
the  most  truthful  representations  that  had  ever  been  published  of 
the  planet. 

Papers  on  "  The  Observation  of  the  Planet  Jupiter,''  by  Eev. 
W.  B.  Waugh,  and  on  "  Development  of  the  Plates  of  the  Inter- 
national Astrographic  Chart,"  by  Mr.  Q-.  S.  Criswick,  were  then 
read  bv  Mr.  Pfetrie. 


ROYAL  METEOEOLOGICAL  SOCIETY. 

At  the  Meeting  of  this  Society  on  "Wednesday  evening,  the 
2oth  instant,  Mr.  W.  N.  Shaw,  F.B.S.,  delivered  a  lecture  on 
"The  Motion  of  Clouds  considered  with  reference  to  their  Mode  of 
Formation,"  which  was  illustrated  by  experiments. 

The  question  ^oposed  for  consideration  was  how  far  the 
Apparent  motion  of  cloud  was  a  satisfactory  indication  of  the 
inotion  of  the  air  in  which  the  cloud  is  formed.  The  mountain 
cloud  cap  wa9  cited  as  an  instance  of  a  stationary  cloud  formed 
in  air  moving  sometimes  with  great  rapidity;  ground  fog, 
thunder-clouds,  and  cumulus  clouds  were  also  refen^  to  in  this 
wnnection. 

The  two  causes  of  formation  of  cloud  were  next  considered,  viz., 
(0  the  mixing  of  masses  of  air  at  different  temperatures,  and  (2) 
*he  dynamical  oooling  of  air  by  the  reduction  of  it«  pressure 
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without  supplyiDg  heat  from  the  out«ide.  The  two  methods  of 
formation  were  illustrated  hj  experiments. 

A  sketch  of  the  supposed  motion  of  air  near  the  centre  of 
a  cyclone  showed  the  prohabilitj  of  the  clouds  formed  by  the 
mixing  of  air  being  carried  along  with  the  air  after  they  were 
formed,  while  when  cloud  is  being  formed  by  expansion  circum- 
stances connected  with  the  formation  of  drops  of  water  on  the 
nuclei  to  be  found  in  the  air,  and  the  maintenance  of  the  particles 
in  a  state  of  suspension,  make  it  probable  that  the  apparent 
motion  of  such  a  cloud  is  a  bad  indication  of  the  motion  of 
tiie  air. 

After  describing  some  special  cases,  Mr.  Shaw  referred  to  the 
meteorological  effects  of  the  thermal  disturbance  which  must  be 
introduced  by  the  condensation  of  water  vapour,  and  he  attributed 
the  violent  atmospheric  disturbances  accompanying  tropical  hdns 
to  this  cause. 

The  difference  in  the  character  of  nuclei  for  the  deposit  of  water 
drops  was  also  pointed  out  and  illustrated  by  the  exhibition  of 
coloured  halos  formed  under  special  conditions  when  the  drops 
were  sufficiently  uniform  in  size. 


A  Note  on  Stellar  Parallaxj  with  a  List  of  Mean  Paralkupes. 

Some  years  since,  having  collected  into  a  list  all  stars  whose  paral- 
lax had  been  measured  and  arranged  them  in  the  various  regulation 
ways,  I  deduced  results  rather  at  variance  with  the  generally 
received  ideas.  These  variations  I  attributed  to  the  fact  that,  like 
myself,  each  tabulator  had  selected  what  he  considered  the  best 
parallax  for  the  individual  stars,  which  were  not  the  same  as  my 
selected  values,  and  so  I  let  the  matter  drop.  There  was,  however, 
one  arrangement  which  showed  some  promise,  and  recently  I  have 
given  some  attention  to  it,  and  present  it  here  with  other  notes, 
not  so  much  for  its  intrinsic  worth  but  because  I  think  it  full  of 
suggestions. 

Starting  anew,  it  seemed  best  not  to  select  any  particular  values 
of  the  parallaxes,  but  to  work  on  the  hypothesis  that  the  mean  of 
all  determinations  was  as  likely  to  be  as  near  the  truth  as  any  indi- 
vidual determination.  By  adopting  this  course  one  is  also  freed 
from  any  prejudice. 

The  material  is  derived  from  the  '^Astronomical  Observations 
made  at  the  University  Observatory,  Oxford. — No.  IV.  Eesearches 
in  Stellar  Parallax  by  the  aid  of  Photography,  1892,'*  with,  of  course, 
the  results  since  published  to  make  it  complete. 

The  headings  in  the  table  need  no  explanation,  except  perhaps 
the  last,  in  which  is  given  the  velocity  of  the  star  in  miles  per 
second,  derived  by  dividing  the  proper  motion  by  the  parallax,  and 
reducing  to  miles  per  second.  It  is  actual  velocity  across  the  line 
of  sight  without  reference  to  direction. 
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Table  I. 
Mean  I^rallaxes,  •&c.,  of  Stars. 


+  60-I 
+  S4-+ 
+  JS' 
+  !4'6 
+S87 
+  130 

+40-S 


+459 
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+  S3-» 
+  S»» 
+4J» 
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P.M.    IPu 

rallu 

Telodtr. 

»i 

'o'i7         C 

OM 

8-3 

4'1 

in; 

0,7 

105-5 

4*' 

3  4 

in. 

3^0 

5-1 

375 

019 

074 

75 

4'4 
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[No. 


Table  I.  (con,). 


Star's  Name. 


Groom  bridge  1830 

vUrsas  Maj 

B.B.VII.  119   .... 

eUrss  Maj 

^Centauri 

Arcturus    

a*  Geutauri    

a^  Centauri    

/3  UraiB  Min , 

ij  Herculis 

«  n  

s     

IT  „  

v^  Draconifl   

*'  »>         ' 

O.A.  17415-6    

yDracoDis , 

7oOphiuchi  , 

aLyTflc  

^UreaB  Min.  , 

2  2398 

6BCygni , 

(rDraoonis , 

aAquilsD    , 

yCygni 

oi^Cygni  , 

6i»Cygni 

aCephei , 

^Equulei   

ePegasi 

clndi , 

aPegasi     ., 

LacaillA  9352  ..... 
Bradley  3077  ..... 
85  Pegasi  


Dec.         Mag. 


m 

47 
48 

4 

49 
3  56 

10 

3^ 

3^ 

5' 

39 
10 

It 

II 

30 
30 
34 

o 


33 
6 


4 

4 

4 

4 
6 

7 
7 
7 
7 
7 
7 
7 
8 

8 

8  42 

9  9 
9  33 
9  46 

20  18 

2 
2 
8 

9 
39 

21  55 

22  59 

22  59 

23  8 
23  57 


21 
21 
21 
21 
21 


+  38-5 

+54*3 
-I-40-8 

4-56-5 
-59*9 
4-19*7 

—  6o'4 

—  6o'4 
•f74'6 
4-39*i 

H-i4'5 
4-»S'o 

4-36-9 

4  55*3 

4-55*3 
4-68-5 

4-5i'5 
4-  2-5 

4-38*7 
4-86-6 

4-59*5 
4-49*6 
4.69-4 
4-  8-6 

4-39*7 
+.38-2 

4-38*2 
4-29-8 

4-  9*6 

4-  9*4 
-57*2 

4-14*6 

-36*5 
4.56-4 

4-26-5 


6*5 
2-3 

7*3 
1-8 

1*2 

0-3 

0-7 

07 
2*3 
3*6 
3*o 
3*o 
3*6 
4*8 

4*8 
9'o 

2*4 

4*4 
c*i 

8-2 
6-6 

4*8 
i"o 

2*3 

5*0 

5'o 
2-6 

4-0 

2-4 

5*2 
2-3 

7*5 
5*5 
5*8 


P.M. 


7*05 
0-09 

0-33 

O'lO 

0*09 
2*28 

3*67 
367 

•03 
•08 

•04 

•16 

•04 

•16 

•16 

1*27 
0*04 
113 
0*36 
•04 

•24 

•64 
1-84 

0*65 

•02 

5*«6 
516 

0*16 

c-30 

o-io 

4'6o 

o'o6 

696 

2*09 

129 


Parallax. 


II 


•227 
•100 
•056 
•081 
•322 
•102 

•8.5 
•815 

•064 

•40 

•050 

•061 

II 

•32 

•28 

•183 

•064 

•218 

•OQ2 

•118 

•356 

•303 
-246 

•207 
'I02 

•394 

•445 
•061 

•017 

•081 

•200 

•082 

•285 

•176 

•058 


Now  instead  of  plotting  down  the  parallaxes  as  ordinates 
the  R.A.  as  abscissae,  the  velocities  were  used  as  ordinates.  L 
annexed  diagram  this  system  has  been  modified  to  give  a  I 
idea  of  its  bearing.  The  right  ascensions  have  been  mj 
round  the  circle  and  the  velocities  dotted  on  the  normals.  Fur 
to  simplify  the  figure,  in  place  of  the  velocity  of  each  star 
mean  velocity  for  every  half -hour  has  been  used.  This  re< 
the  range,  but  I  am  sure  that  the  resulting  curve  is  not  exagger 
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Arranging  the  velocities  in  groups  of  four  houi*s  each,  and 
^king  the  mean  R.A/s  and  velocities  in  each  group,  the  results  are 
^town  in  the  following  table : — 


Table  II. 


Grocp. 

No.  of 
stars. 

Mean 
R.A. 

Vel. 

Group. 

1 

No.  of 
stars. 

Mean 
E.A. 

Vel. 

h    h 
9-13 

13-17 
17-21 

18 
10 

15 

h      m 
10     52 

H     57 
18     16 

365 

158 

8-1 

h    h 
21-1 

i-5 
5-9 

21 
6 

»5 

h      m 
23       9 

2    46 

• 

6    43 

33*9 

20*0 
80 

-^li  excess    of    27   miles  per  second  in  the  groups  9*^-13**  and 
2i''-i*'  over  the  groups  i7b-2i*'  and  S^-<,^. 

Kow  arranging  the  stars  in  order  of  magnitude,  and  omitting  a* 
8ncl  a*  Centauri,  because  their  parallaxes  being  so  large  these  would 
give  a  false  mean  value  to  the  group  containing  them,  and  South 
503*  because  its  velocity  would  similarly  give  an  erroneous  im- 
pression, the  following  table  results  : — 

TOL.  xviii.  o 
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Stellar  Parallax. 
Table  III. 


[No,  226. 


Mean 
magnitude. 

Mean  P.M. 

Mean 
parallax. 

Mean 
velocitj. 

No.  of 
stars. 

i< 

n 

miles. 

-0-66 

074 

0'21I 

9*4 

4 

+  0-20 

069 

•084 

189 

4 

i-i8 

0-38 

•155 

11-3 

i-8o 

0*12 

•098 

40 

2o8 

o'i3 

•c66 

6-3 

2*20 

0*28 

•077 

i5"o 

2-30 

0-04 

•081 

17 

270 

o*xo 

•063 

4-6 

338 

0-58 

•179 

186 

4-24 

1-24 

•150 

48*0 

4*82 

2-6o 

•260 

313 

10 

6-OI 

1*55 

•157 

350 

10 

7-26 

2*19 

•161 

366 

8 

840 

1'20 

•194 

477 

7 

This  table  euggosts  the  following  conclusions: — 

(i)  Leaving  out  a  few  of  the  brightest  stars,  the  parallaxes  are 
constant  down  to  270  magnitude. 

(2)  After  2*70  mag.  is  reached  the  parallaxes  are  doubled  and 

remain  practically  constant  to  8*40  mag. 

(3)  ^P  *o  ^^^  3^d  magnitude  the  velocities  are  very  small, 

averaging  about  9  miles  per  second,  while  after  the  3rd 
mag.  the  velocity  is  38  miles  per  second. 

Hence  we  may  fairly  deduce : — 

(i)  That  there  are  a  few  stars  (about  8)  of  exceptional  bril- 
liancy in  our  immediate  neighboiu'hood,  and  scattered 
about  amongst  these  a  number  of  small  stars  (at  present 
about  40  are  known). 

(2)  Stars  of  mag.  i*o  to  3*0  are  as  a  class  far  outside  tbis  inner 

space,  and  have  very  small  velocities. 

(3)  The   small   stars   here   dealt   with   have   apparently   large 

velocities  across  the  line  of  sight. 

These  results  show  that  the  generally  received  idea,  that  paral- 
laxes are  to  be  sought  for  in  stars  with  a  large  Proper  Motion,  is 
correct,  and  we  may  add  that  this  holds  good  no  matter  w^hat  may 
be  the  star's  magnitude. 

Speaking  generally,  the  proper  motions  of  these  small  stars  are 
exceptionally  large  (2"  to  4"),  but  the  large  velocities  seem  to  in- 
dicate, by  the  large  range,  that  only  a  small  proportion  of  this  class 
have  been  observed,  and  that  small  stars  whose  proper  motion  is 
o"*5  are  legitimate  objects  for  "Parallax  hunting."  It  may  be, 
however,  that  these  small  stars  really  have  larger  velocities.  Iti 
any  case  something  should  be  known  of  what  one  might  call  the 
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|j  i^tory  of  araall  comparison  stars,  and  in  instances  where  &  negti- 
ti-v*  parallax  baa  beeu  obtained  it  would  be  well  to  attack  the 
cormpariBon  stars.  There  ore  many  other  points  readily  seen  from 
ra.t)ia  111.,  and  I  suggest  that  this  table  is  uortby  of  careful  study, 
'f  uouAB  Lewis. 


Sehnographicai  Notes. 

I-rsAH  BivEB-BEDB  AND  Vaihable  Spots.  Pbof.  W.  II. 
Pk-'sehisg'sObseetatiosb  AT  AnEQuiPA. — Since  their  discovery  by 
Sciiroter  nearly  a  century  ago,  the  enigmatical  cracks  and  furrowH, 
termed  rills  or  clefts,  found  so  frequently  in  various  parts  of  the 
>locn'a  surface,  have  perliaps  eiciled  the  interest  aod  curiosity  of 
obsi^nerg  more  than  any  other  lunar  formations.  A  few  of  these 
feutures  are  such  comparatively  coarse  grooves  that  they  can  be 
8f*D  in  telescopes  as  small  as  2-in.  aperture,  others  consist  of 
wUcate  strife  which  deiuand  the  most  perfect  atmosjiheric  and 
^"strumental  conditions  to  be  glimpsed  at  all ;  while  between  these 
eitrtmes  are  very  many  that  can  be  followed  at  suitable  times  in 
*QT  good  telescope  of  moderate  siw?.  There  ore.  in  short,  rilLs 
■'id  rills,  differing  not  only  in  siae  and  character,  but  which 
Ptflbably  owe  their  origin  to  different  causes  ;  some  with  flanks, 
"^  those  o£  the  canons  of  the  Colorudo,  descending  nearly 
Perpendicularly  to  unknown  depths  below  the  surface,  others 
running  through  valleys  with  gently-sloping  sides,  resembliug 
vtUeyi  of  eroeion.  Among  other  fanciful  Tiews  respecting  them, 
^fuitboisen  belieyed  that  some  represent  the  dried-up  beds  of 
inmenie  rivers,  Scbriiter's  valley,  better  known  as  the  great 
winding  cleft  near  Herodotus,  being  the  most  notable  eismple  of 
siwh.  After  being  so  long  discredited  by  seleoog  rap  hers,  it  is  not. 
» little  remarkable  that  this  idea  of  Gruithuisen  has  been  revived 
Ity  Prof.  W.  H.  Pickering  in  his  viMual  and  photographic  obser- 
*»tiona  of  the  Lunar  Surface  which  appear  in  the  recently  pub- 
liihed  '  Annals  of  the  Astronomical  Observatory  of  Harvard 
L'ollege,'  vol.  x:ixii.  part  i,  together  with  other  most  interesting 
ud  important  discoveries  relating  to  variable  spots,  and  what  he 
terms "  river-beds,"  made  with  the  fioyden  achromatic  of  13  in. 
■pnture,  during  his  stay  at  Arequipa,  Peru. 

lielieving,  for  reasons  aHsigned  in  this  volume,  that  the  Moon 
poweues  an  atmosphere  of  a  density  at  its  surface  equal  to  the 
Euih's  at  an  altitude  of  about  40  milef>,  that  uaier  once  existed 
dn  tbe  Moon  in  small  quantities,  and  that  probably  it  has  not 
?et  entirely  disappeared,  Prof  Pickering  devoted  his  attention  to 
ibe  details  of  many  lunar  rills  with  a  view  to  elucidate  these 
S'tettions.  He  finds  among  certain  minute  types  of  these  objects 
>ev«nl  that  diCer  in  many  important  reiipects  from  those  which 
»K ordiiiatily  familiar  to  observers.  He  tolls  them  "river-beds." 
02 
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They  present  the  following  peculiarities:—"  (i)  They  are  always 
wider  at  one  end  than  at  the  other.  (2)  The  wide  end  alway.s 
terminates  in  a  pear-shaped  craterlet.  (3)  Their  length  is  com- 
posed almost  entirely  cf  curves  of  very  short  radius,  giving  them 
a  zigzag,  winding  appearance,  exactly  resembling  a  terrestrial 
river  drawn  upon  a  map.  (4)  One  end  is  nearly  always  percep- 
tibly higher  than  the  other,"  But  he  points  out  an  important 
difference  between  them  and  a  terrestrial  river  in  the  fact  that 
their  apparent  mouth  is  always  higher  than  the  source,  and  adds  : 
"  What  this  means,  is,  of  course,  that,  if  formed  by  the  action 
of  water,  as  seems  from  their  appearance  probable,  the  lake  flowed 
into  the  river  and  not  the  river  into  the  lake." 

As  just  stated,  these  ri\er-beds,  observed  by  Prof.  Pickering, 
belong  to  a  very  minute  class,  with  two  exceptions ;  one,  originating 
east  of  Mt.  Hadley  0,  and  following  a  winding  course  towards  the 
]iorth,  and  the  other,  the  celebrated  w^inding  cleft  associated  with 
Heixxlotus,  which  is  thus  described : — "  This  valley  takes  its  exit 
from  a  long  pear-shaped  craterlet  in  the  vicinity  of  Herodotus, 
and  flows  first  north,  then  east,  and  later  south.  At  its  exit  it  is 
three  miles  in  breadth,  and  is  about  one  hundred  and  twenty  miles 
in  length.  Its  apparent  dimensions  in  a  direction  at  right  angles 
to  the  limb,  near  which  it  is  situated,  are  considei^ibly  fore- 
shortened. When  near  the  terminator,  it  is  seen  that  this  river- 
bed took  its  origin  in  the  crater  of  Herodotus  itself,  but  that  its 
exit  was  closed  by  a  subsequent  eruption  of  black  material,  nearly 
choking  up  the  original  valley.  This  cannot  be  seen  when  the 
sun  rises  higher,  and  the  valley  at  present  terminates  at  the  pear- 
shaped  crater,  above  mentioned.  This  does  not  not  seem  to  have 
been  noticed  by  Neison  ('  The  Moon,'  p.  272),  who  connects  it  with 
Herodotus  itself,  or,  as  he  states  it,  '  It  then  extends  to  the  foot  of 
the  wall  ot  Herodotus,  passes  through  in  a  gap,  and  ends  in  a  broad 
mouth  in  the  interior.'  No  such  gnp  is  in  existence  at  present, 
nor  probably  has  it  been  for  many  thousands  of  years."  I  have 
more  than  once  pointed  out,  in  these  pages  and  elsewhere,  the 
difficulty  of  seeing  the  embouchure  of  this  valley  as  shown  in 
the  maps,  and  several  draw  ings  have  been  made  exhibiting  a  dusky 
area  extending  for  some  miles  north  of  Herodotus,  through  which 
only  very  doubtful  indications  of  its  existence  are  traceable  even 
under  the  most  favourable  conditions,  though  the  rest  of  the 
valley  is  everywhere  perfectly  distinct.  The  best  phase  for 
observing  this  appearance  is  when  the  E.  long,  of  the  morning 
terminator  is  about  63^  To  return,  however,  to  Prof.  Pickering's 
observations  of  rill-like  features  of  a  minuter  class,  the  smaller 
river-beds,  which  he  finds  have  a  tendency  to  occur  in  groups. 
Among  these,  he  instances  the  curious  clefts  lying  north  of  the 
Harbinger  Mountains,  one  on  the  north-eastern  quarter  of  the 
floor  of  Petavius  (extending  from  near  the  central  mountains  to 
the  wall),  with  a  second,  possibly  of  the  same  type,  on  the  west 
of  it,  and  others  in  Bjscovich,  west  of  Plato,  Kiistner,  north  of 
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Grassendi,  and  elsewhere.  These  objects,  only  a  few  miles  in 
Jength,  and  a  few  hundred  feet  in  breadth,  are,  unless  of  con- 
siderable depth,  by  no  means  easy  to  see. 

^luong  the  variable  spots  observed  at  Arequipa,  were  the  black 
irregular  marking  on  the  floor  of  Hansceen,  eigl.t  spots  within 
Alphonsus,  and  two  within  Atlas,  (a)  the  well-known  dusky  area 
nciar  the  southern  end  of  the  floor,  and  (h)  another,  less  obvious, 
on.  the  north-west  of  the  central  mountains,  near  the  wall.  Alto- 
getlier  in  the  space  of  three  months  a  catalogue  was  formed  of 
thirtj-eight  craters  or  regions,  each  of  which  contains  one  or  more 
o£  these  features. 

The  results  as  regards  Alphonsus  and  other  craters  situated 

riear  the  centre  of  the  disc  show  that  the  spots  become  darkest 

immediately  after  full  Moon.     As  there  cannot  possibly  be  any 

ay>preciable  shadow  at  this  time.  Prof.  Pickering  remarks  : — **  It  is 

evident  that  thire  is  a  real  diange  produced  in  the  nature  of  the 

^^ylrfctinff  surf  (tee,     AVe  do  not  know  of  any  kind  of  stone  which  is 

Kr-adually  darkened  by  the  action  of  sunlight,  and  which  later,  as 

the  sunlight  fades,  grows  lighter  again.     If  called  upon  to  offer 

^la  explanation  of  the  phenomenon,  we  seem  forced  to  call  in  the 

^icl  of  water  as  an  active  agent."     The   difficulties  surrounding 

til  is  supposition  and  in  imagining  that  the  darkness  may  be  duo 

^o  frozen  ground,  partially  thawed,  are,  however,  increased  by  the 

observed   fact  that  one  of   the   spots   of   Alphonsus  covers  and 

darkens  the  slopes  of  a  small  hill  near  the  r;»rapart.     "  Vegetation 

^'ould  undoub.edly  explain  away  all  our  dilficulties  ;  but  before 

We  resort  to  such  an  extremity  it  is  evident  that  we  need  more 

facts  upon  w^hich  to  base  our  theories.     Vegetation  can  hardly 

^xist   without   the    presence   of  some   moisture;    but   it   is   not 

'^^cessary  that  it  should  appear  in  the  form  of  ponds  or  rivers.'' 

Seven  of   the  variable   spots   within  Alphonsus  have  a  central 

^J^terlet,  while  the  largest  includes  two  large  craterlets  and  five 

sinall  ones,  none  of  which  exceed  3000  feet  in  diameter.     In  the 

^^2Jse  of  the  smaller  spots  they  are  symmetrically  arranged  round  the 

^^^terlets. 

The  spots,  whether  in  Alphonsus  or  elsewhere,  are  clearly  not 

dependent  on  the  phase  of  the  Moon.     Prof.  Pickering  finds,  for 

example,  that  those  near  the  western  limb  attain  their  maximum 

^f  darkness  just  before  full  Moon,  those  near  the  centre  after  full 

^loon,  and  those  near  the  eastern  limb  about  the  last  quarter, 

t^us  shoeing  that  the  duskiness  has  no  relation  to  the  position  of 

the  observer,  but  to  that  of  the  Sun  with  respect  to  the  spot. 

'f bese  dark  areas  differ  also  in  tone  inter  se.     Some  are  light  grey, 

w>[ne  dark  grey,  and  others  black,  when  at  their  maximum;  and 

there  appears  to  be  an  evident  connection  between  their  tone  and 

the  times,  both  when  thev  attain  their  maximum  and  when  thev 

tade  away,  the  lighter   spots   reaching   their  full   tint  two   or 

three  days  after  they  come   into  sunlight,  and  the   black   ones 

t^ing    some  three    days   longer.     This    phenomenon    appears, 
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however,  to  be  modified  by  the  latitude  of  the  spots,  for  in  low 
latitudes  the  dark  spots  appear  earlier  and  disappear  later. 
In  almost  every  instance  they  are  devoid  of  colour,  though  those  in 
Endymion,  Cleomedes,  and  Furnerius  display  a  yellow  hue,  with 
parhaps,  in  the  cnse  of  the  first,  a  suspicion  of  green.  One  of 
the  most  interesting  and  elaborate  of  these  dark  spot  investigations 
relates  to  that  on  the  south  side  of  the  interior  of  the  ring-plaiti 
Atlas,  to  the  variations  in  the  shape  of  which  1  drew  attention  in 
the  'Observatory'  of  December  1893.  This  object  lies  at  the 
lowest  level  on  the  convex  floor,  occupjring  an  area  of  40  miles 
by  13,  including  13  craterlets,  varying  from  6500  to  1600  feet  in 
diameter,  and  intersected  by  a  number  of  rills  of  surpassing 
delicacy.  Prof.  Pickering  has  reproduced  nine  drawings  of  this 
remarkable  formation  miAe  during  the  months  of  February  and 
March  1893,  showing  the  suggestive  changes  in  the  extent  and  tone 
of  the  area  which  occurred  at  various  times  during  this  period. 
Unfortunately,  it  is  hopeless  in  a  less  favoured  part  of  the  world 
to  attempt  to  see  a  tithe  of  the  detail  revealed  to  him  under  the 
ideal  conditions  which  prevail  at  Arequipa,  but  the  variations  in 
the  depth  of  shade  and  in  the  visibility  of  this  and  many  other  dark 
spots  he  specifies  might  well  form  a  subject  of  careful  investigation. 
It  has  been  only  possible  to  give  a  very  brief  and  imperfect 
account  of  the  lunar  observations  described  in  this  volume,  but 
enough  has  been  said  to  indicate  the  extremely  interesting  cha- 
racter of  its  contents.  From  the  portion  devoted  to  lunar  photo- 
graphy it  may,  however,  be  well  to  quote  a  paragraph  which 
contains,  among  other  things,  an  opinion,  which,  when  stated  by 
the  present  wTiter,  was  somewhat  keenly  criticized.  **  It  is 
sometimes  asked,"  remarks  Prof.  Pickering,  "  why  it  is  that 
with  the  large  telescopes  and  the  sen8iti?e  plates  now  employed, 
better  photographs  of  the  Moon  cannot  be  obtained.  The  best 
photograph  of  the  Moon  ever  taken  will  not  show  what  can  be 
seen  with  a  six-inch  telescope,  under  favourable  atmospheric 
conditions — perhaps  one  might  say  with  a  four-inch  telescope. 
For  general  outlines,  for  completeness  of  the  coarser  detail, 
and  for  purposes  of  future  testimony,  the  photograph  evidently 
stands  without  a  rival ;  but  as  regards  that  which  is  reallv  most 
interesting  upon  the  Moon — the  finer  detail,  and  more  delicate 
features — the  photograph  does  not  even  hint  at  their  existence. 
The  case  is  not  all  analogous  to  the  photography  of  nebular  detail, 
or  of  faint  stars,  as  might  at  first  be  supposed.  In  these  cases 
the  eye  owes  its  inferiority  to  the  lack  of  light.  But  in  the  case 
of  the  Moon  no  such  inherent  difficulty  arises  ;  there  is  always 
plenty  of  light,  no  matter  what  the  magnification  employed,  and 
the  eye  will  probably  always  show  its  superior  defining  power  over 
the  photograph.  Nevertheless,  there  is  ample  opportunity  for 
improvement  in  the  photographs  of  the  present  day,  which  are 
really  but  little  better  than  those  of  thirty  years  ago." 

Beaumont  House,  Shakespwirp  Hoad,  T.  GwYN  ElG£I{# 

Bedford,  1895,  March  18. 
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CORRESPONDENCE. 

To  itit  Editors  of '  Tfui  Ohgervatory' 

The  April  Lyrids. 

The  ensuing  return  o£  these  meteors  occurs  under  favoiir- 
at>l4  conditions  as  regards  mooDlight,  for  our  satellite  will  be 
pr-^^Klically  abseut  fmm  the  sky  on  the  night  o^  the  zoth,  Tli« 
it»ower. passed  unobserved  in  1894,  the  Moon  being  full  on  tbe 
■Ekoroing  of  the  zoth. 

The  April  meteors  rarely  form  a  striking  display ;  but  from  an 
^^tronomical  point  of  view  the  stream  is  an  important  one,  for  it 
<«.r»  boast  a  cometary  parentage,  and  its  radianc  is  probably  the 
ort  1  y  one,  besides  that  ot  the  Perseids,  wliich  shows  displacement  on 
»t»oce9sive  nights  of  observation.  This  feature  reiiuires  further 
iri-v*estigation;  but  it  is  a  diHicult  one  to  atlaok,  as  the  shower 
endures  only  a  short  period  (April  16-23),  is  seldom  a  plentiful 
one,  and  the  motion  of  its  radiant  from  day  to  day  is  comparatively 
small  and  not  easily  separable  from  the  errors  in  determining  its 
position.  To  meet  the  case  it  is  desirable  to  pursue  observations 
i  »i  ring  the  entire  night,  so  as  to  gather  as  many  paths  as  possible, 
■ntl  tbese  must  be  very  correctly  registered  and  undoribtedly 
derived  from  the  Lyrid  system  by  their  direclions  of  flight  and 
tr«iits  of  appearance, 

On  April  20  the  radiant  is  about  i"  N.  of  the  star  104  Herculis 
(mag.  5),  and  is  often  very  exactly  defined.  Not  a  year  pnssi-s 
which  fails  to  furnish  some  of  it«  meteors,  for,  like  the  Perseids  of 
August,  it  forms  a  display  of  annual  recurrence,  though  it  is  rarely 
CDiDpantbls  with  the  August  Bho\ver  in  point  of  richness. 

Yours  faithfully, 
Brirtol,  1895,  M»r.  24.  W.  F.  Dbnking. 

Eclipses  and  Chronology. 

GBSTf.BlOlI*,— ^ 

Since  I  wrote  you  in  January  in  regard  to  the  eclipses  of  the 
'^  Veda.'  I  have  made  some  calculations  in  reference  to  the  earliest 
i*»rded  Chinese  eclipse — namely,  that  of  Ho  and  Hi,  I  find  that 
that  eclipse  has  been  roferred  to  110  less  than  eight  different  dates 
lif  diffttrent  investigttors  ;  but  I  also  find  that  none  of  the  eclipses 
wcufring  on  those  dates  correspond  to  the  tradition  concerning  it. 
tlie  dates  to  which  the  eclipse  has  been  referred  are  the  folloiv- 
in(-:— B.C.  2193,  2174,  2169,  zi6s,  2159,  2155,  2137,  and  2128. 
Kaoe  of  the  eclipses  occurring  on  these  dates  were  total  in  China, 
ind  only  one  of  them  was  visible  in  that  country.  But  I  do  not 
thiok  Ibe  tradition  requires  a  total  eclipse.  Any  eclipse  of  fiuffl' 
ncnt  magnibide  to  be  readily  noticed  by  the  agricidtunl  population 
0(1  nst  emptTB  would  be  all  the  tradition  requires,  aside  from  the 
>euon  of  the  y^r  at  which  it  took  place*  I  have  endeavoured  to 
find  an  eclipse  which  was  visible  in  China,  and  which  occurred  on 
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the  day  of  the  autumnal  equinox ;  but  the  only  eclipse  in  the 
above  list  which  was  visible  in  China  was  that  of  B.C.  2137,  October 
2 1 ,  or  eleven  days  after  the  autumnal  equinox.  That  eclipse  was 
c  intral  and  annukr  from  Cabul  in  Afghanistan  to  the  island  of 
Hainan,  and  was  visible  as  a  large  eclipse  at  noon  to  the  whole  of 
China.  The  annulus,  however,  was  very  broad,  so  that  the  great- 
est magnitude  of  the  eclipse  along  the  central  line  amounted  to 
only  about  1 1*5  digits.  I  find,  however,  that  the  very  next  year,  or 
twelve  lunations  after  the  above  eclipse,  another  eclipse  took  place 
on  the  very  day  of  the  autumnal  equinox,  which  was  also  visible 
about  noon  throughout  the  whole  of  China.  Therefore  I  incline 
to  the  belief  that  the  eclipse  of  the  Sun  which  took  place  b.o.  2136, 
Oct.  10,  was  the  one  to  which  the  tradition  refers.  At  that  date 
the  Sun's  longitude  was  180°  15';  and  the  eclipse  was  visible  as 
far  south  as  the  twenty-third  degree  of  north  latitude. 

This  eclipse  fully  satisfies  the  tradition;  and  I  venture  to 
believe  the  reason  it  was  not  predicted  by  the  astronomers  Ho  and 
Hi  was  because  they  w^ere  thown  off  their  guard  by  the  eclipse  of 
the  preceding  year,  as  it  is  a  very  unusual  occurrence  for  the  eclipses 
of  the  Sun  in  two  consecutive  years  to  be  visible  at  the  same  place. 
The  former  eclipse  occurred  w'hen  the  Moon  was  distant  less  than 
four  degrees  from  her  node,  while  in  the  latter  case  she  was  nearly 
eleven  degrees  from  her  node.  The  magnitude  of  the  eclipse  of  B.C. 
2136,  Oct.  10,  at  Pekin  was  somewhat  more  than  four  digits,  while 
in  the  more  northern  parts  of  the  empire  it  amounted  to  more  than 
8ix  digits ;  and  it  was  the  only  eclipse  visible  in  China  on  the  day 
of  the  autumnal  equinox  during  a  period  of  several  hundred  years. 

While  on  the  subject  of  echpses  I  wish  to  add  a  word  in  regard 
to  the  eclipse  mentioned  by  Julius  Capitolinus.  Mr.  Lynn,  in 
the  February  number  of  the  '  Observatory,'  seems  inclined  to 
believe  that  the  eclipse  of  a.d.  240,  August  5,  was  the  one  referred 
to  ;  but  that  was  even  smaller  than  the  one  in  a.d.  237  April  12  ; 
and  according  to  Oppolzer's  '  Canon '  it  must  have  been  nearly 
over  before  sunrise  at  Eome.  According  to  my  own  calculations 
it  was  greatest  at  Eome  about  6**  1 5™  in  the  morning,  at  which  time 
ten  digits  w-ere  eclipsed.  My  reference  to  Struyck  was  second- 
hand, and  taken  from  a  memoir  on  the  "  Theory  of  the  Moon's 
Motion,"  by  G.  Seyffarth,  which  Mas  published  in  the  *  Transactions 
of  the  Academy  of  Science  of  St.  Louis,'  vol.  iii.  no.  4,  1878.  He 
refers  to  page  353  of  Kuperte's  Magazine;  but  I  have  been  unable 
to  verify  his  reference.  In  that  work  Seyffarth  has  given  references 
to  more  than  one  hundred  ancient  eclipses  ;  and  w  hile  1  regard  his 
astronomical  inferences  as  entirely  worthless,  his  classical  references 
seem  to  be  generally  trustworthy. 

My  attention  has  lately  been  called  to  a  recent  work  on 
"  Olympia,"  by  Adolph  Boetticher,  which  was  published  about  a 
dozen  years  ago.  On  page  400  of  that  work,  when  speaking  of  the 
Olympic  games,  the  writer  says  :  "  There  is  little  or  nothing  pre- 
served of  the  last  t>^  0  centuries.     The  latest  inscription  with  list 
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5^^  rictors  dates  from  Olympiad  257  (252  a.d.)  :  and  the  latest 
iriscription  of  any  kind,  from  Olympiad  261  (268  a.d.)."  This 
historical  statement,  taken  in  connection  with  a  recent  dispatch 
'om  Athens  concerning  the  revival  of  the  Olympian  games,  and 
^^biich  states  that  the  669th  Olympiad  will  be  celebrat-ed  in  the 
^^o.r  1896  A.n.,  is  very  gratifying,  since  it  shows  that  the  historical 
^"^'i^ence  agrees  with  the  astronomical  evidence  which  I  have 
*^^^^ved  from  the  ancient  eclipses,  concerning  the  dates  of  their 
^-^^l^^ebration.  Very  cordially  yours, 

Cr^leTcland,  Ohio,  1895,  March  5.  JOHN  N.'  STOCK  WELL. 

The  Comets  discovered  by  De  Vico, 

CrENTLBMEX, — 

^^  The  recent  investigations  of  M.  Schulhof  and  Mr.  S.  C 

^  tfc.andler  have  fully  ccmfirmed  the  conjecture  respecting  the  pro- 
^-^fcle  identity  of  De  Vico's  comet  of   1844  and  that  discovered  by 
-^^x*.  E.  Swift  in  1 894,  which  is  also  consistent  with  M.  Tisserand's 
^**iterion.     That  comet  was  the  first  which  was  detected  by  De 
^    ^c;o,  but  as  he  was  the  first  discoverer  of  ^\e  others  afterwards, 
*^    ^e\v  particulars  respecting  these  may  at  this  time  be  of  interest. 
Jn  1845,  on  February  28,  he  discovered  a  comet,  which  was 
iT^tJependently  detected  by  M.  Faye  at  the  Paris  Observatory  on 
^^arch  6.     It  was  always  a  faint  object,  but  was  observed  until  the 
^  5  th  of  April,  four  days  after  its  perihelion  passage.     All  the 
^«:it;erminations  of  its  orbit  made  this  parabolic,  except  that  the 
^^^rt  of  those  of  JeHnek  and  Hornstein  (Astr.  Nach.,  No.  546) 
showed  deviation  of  an  hyperbolic  kind. 

In  1846  De  Vico  discovered  four  comets.  The  first  of  these 
^*"^s  found  by  him  on  January  24,  shortly  after  it  had  passed  its 
Perihelion.  (Mr.  Chambers,  in  his  widely  read  handbook,  has,  1 
^ixow  not  why,  attributed  the  discovery  of  this  comet  to  Walker.) 
^^  was  observed  at  Bonn  until  the  ist  of  May.  The  calculations 
^^  its  orbit  shoAved  that  it  was  probably  moving  in  an  elongated 
^•lipse,  with  a  period  of  nearly  3000  (Jelinek  made  it  2721)  yearf*'. 
The  second  comet  discovered  by  De  Vico  in  1846  w^as  first  seen 
^*x  February  20,  and  was  independently  detected  by  Gr.  P.  Bond 
^^  the  26th  of  the  same  month.  It  passed  it«  perihelion  on  the 
St^b  of  March,  and  was  followed  at  Washington  until  the  19th  of 
-^ay.  The  plane  of  it«  orbit  is  nearly  perpendicular  to  that  of 
^■•^e  ecliptic,  and  the  last  determination  of  the  values  of  the 
*^«eTnent8  by  Van  Deinse  give  an  ellipse  with  a  period  of  about 
73-25  years. 

The  third  of  these  1846  comets  was  discovered  by  De  Vico  on 

^e  29th  of  July  (nearly  a  month  before  its  perihelion  passage), 

I  ^id  the  same  night,  about  two  hours  later,  by  Dr.  Hind,  then  of 

^  ^*!gent'8  Park.     It  was   observed   at   Bonn   until   the   28th  of 

August,  but  was  throughout  the  time  of  being  under  observation 

^inall  and  faint. 
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The  last  of  De  Vice's  cometary  discoveries  was  made  on  the 
a3rd  of  September,  1846.  The  comet  ^as  observed  at  Hamburg 
until  the  25th  of  October,  and  the  perihelion  passage  took  place 
about  the  end  of  that  month.  All  the  investigations  of  its  orbit 
made  it  parabolic,  except  that  Quirling's  result  was  an  ellipse  with 
a  period  of  about  1382  years. 

With  regard  to  the  periodical  comet  of  De  Vico,  M".  Schulhof 
has  shown  that  its  comparative  proximity  to  .fupiter  in  1835  *^^ 
1886  caused  an  increase  in  its  perihelion  distance,  which  in  1894 
was  1*5 14,  though  in  1844  ^^  amounted  to  only  i*i 86.  Le  Verrier 
showed  that  it  was  probably  identical  with  La  Hire's  comet  of 
1678,  the  perihelion  distance  of  which  was  calculated  (but  the 
determination  of  the  elements  could  not  be  very  accurate)  at  1*145. 
M.  Schulhof  thinks  that  the  comet  seen  by  Goldschmidt  in  1855 
may  really  have  been  De  Vico's,  which  is  evidently  subject  to 
fluctuations  of  brightness  and  was  visible  to  the  naked  eye  in  1844* 
He  finds  that  it  will  make  a  close  approach  to  Jupiter  in  1897 
(even  nearer  than  in  1885),  which  will  still  further  increase  its 
perihelion  distance,  and  probably  rend**r  the  comet  very  difRcult 
of  perception  at  the  next  return.  Mr.  S.  C.  Chandler  thinks  that 
this  distance  will  afterwards  considerably  exceed  that  of  Mars  from 
the  Sun,  and  that  the  comet  mil  not  come  within  reach  of  our 
telescopes  for  several  returns,  or  until  the  attraction  of  Jupiter 
shall  have  in  some  measure  reversed  its  former  effect. 

Yours  faithfully, 

BlBckheath,  1895,  March  13.  W.  T.  Lynn. 


The  alleged  Comet  of  is'^S* 

In  your  last  number  Mr.  Lvnn  enquired  if  any  of  your 
readers  could  throw  any  light  on  the  question  whether  a  comet 
appeared  iu  the  year  1525.  The  earliest  book  on  comets  which  I 
have  been  able  to  consult  is  ihat  of  Lavater  ('Cometarum 
omnium  fere  Catalogus,'  1556),  or  rather  the  Grermiin  translation 
of  his  book  by  J.  J.  Wagner,  published  at  Ziirich  in  168 1,  as  I  do 
not  possess  the  original.  After  mentioning  the  appearance  of  a 
comet  in  1523,  which  was  followed  by  rain  and  storms,  he 
continues  :  "  An.  1525  \ht  der  Bauemkrieg  entstanden,  und  Kiinig 
Franciscus  wird  von  Carolo  dem  V.  gefangen  genommen/'  These 
events  he  evidently  connects  with  the  comet  of  1523,  but  he  does 
not  know  anything  of  a  comet  in  the  year  1525,  nor  of  one  in 
December  1524.  The  latter  is  mentioned  by  Lubienitzki,  who 
quotes  Luther  (second  hand,  through  Eckstonn*s  book  on  eclipses 
and  coniets,  published  in  162 1 )  as  the  sole  authority. 

There  seems  therefore  no  evidence  whatever  of  the  appearance 
of  a  comet  in  1525,  and  but  a  slender  proof  of  one  having  been 
seen  in  1524.  Tours  truly, 

Armagh  Obserratory,  1895,  Mar.  19.  J.  L.  E.  Dreyer. 
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Gefixbuxv, — 

A  brief  notice  oF  thii  comet  is  given  in  the '  Historia  omnium 
Comelaruin'otiS.  Lubieniezki,  vol.  ii.  p.  396.  "AnnoChristi  1524. 
Apparuit  Cotneta  hoc  anno,  nocte  intijr  9  et  10  dies  Decembrie  .... 
Ei-kstorniius  ex  Lutberi  torn.  iv.  Jenensi.  fol  27,  b.**  The  Author 
begins  the  notice  wilh  the  followiog  remark  : — 
**  Solue,  quod  Bt-iam,  Eckstonaius  hunc  coineten  annotat." 

Yours  fniihfnilr, 
The  Ob»en«lory.  Crowborough,  Suwei,  C.  Leebon  Pbikce. 

1895,  March  i8. 

Variable  Orange  Stars, 
Gektlemen, — 

May  there  not  be  another  reason  for  Miss  Brown's  difficulty 
in  identifvitig  oranpe  Hiars  besides  those  phe  names — viz.,  that 
they  mny  >ary  in  colour?  There  are  certainly  many  of  those  in 
Espin-Birmingham'BCataloguewhichhaTenotatallastrikingoraiige 
colour.  The  qiiestjon  is — Have  the  observers  been  mistaken  hi 
'heir  ulwervalions,  or  have  the  stars  changed  in  colour  1  I  can't 
hcip  thinking  the  latter  is  the  most  probable  explanation,  especially 
•*  many  orange  stars  are  known  to  lary  at  least  slightly  in  colour. 
Pro^sUv  the  investigations  of  the  Coloured-Star  Settion  of  the 
Briiinh  Astronomical  Association  may  throw  some  light  on  the 
question, 
WtaiHfndfm  Hmu8,  Sunderland,  T.  W.  BACKnotTBB. 

189;,  Mar,  19. 

The  Total  Lunar  EclipK  of  March  to. 

Gestmme!*, 

Hi^ieral  of  the  occultations  during  T0t.1l  Lunar  Eclipse, 
"lentioned  on  page  1 1  of  the  •'  Companion  "  (o  the  '  Observatory,' 
"ere  readily  observed  here  with  a  power  of  50  on  3J  inches.  83 
L'oniii  disappeared  at  2*'  14"  3q'  a.m.  Pi.  Ki.71  at  2''  15"°  22"  a.m. 
IJafortiiriately  the  bedewing  of  the  objecl-glnai  at  the  time  pre- 
i^fed  the  ob»en-otioii  of  emersion  of  these  two.  At  2^  53""  38* 
'  l^onis  disappear):^  tharply  although  at  the  reddened  limb  ; 
o.\i,  li.  j^g  disappeared  24  seconds  afterwards, 

f  Leonia  emerged  3'  44"  40' ;  a  faint  star  at  3*  46""  55' ; 
W.B-ii.  349  3'  47"  59'. 

The  times  here  given  are  "  locnl  mean,"  the  clock  correction 
wing  found  by  sextant  obsen'Stions. 

The  brightness  of  r  Leonis,  a  5th  magnitude  star,  hidden  by  the 
totally  eclipsed  Moon,  brought  before  one's  mind  the  firnt  occultatinn 
ew  recorded  in  England,  when  Jupiter  was  occulted  during  the 
'Mai  eclipse  on  the  evening  of  November  23,  a.d.  755.  Modern 
ol^lations  seem  to  indicate  the  time  at  from  about  half-past 
ft'fn  to  half-past  eight.     (See  Roger  of  Hoveden.) 

The  time  «hen  the  umhra  reached  and  covered  the  principal 
lunar  formations  was  noted  down,  also  their  emergence  from  shade 
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in  an  inverse  order.  To  mention  these  would  occupy  space.  The 
usual  gradations  of  colour  were  gone  through.  At  3.30  the 
Moon  was  of  a  very  dark  red,  witli  a  patch  of  duskiness  stretching 
across  the  central  regions,  probably  owing  to  the  very  deeii 
immersion  in  the  Earth's  shadow.  As  early  as  1.35  a.m.  the 
penumbra  seemed  just  discernible  to  the  nakeil  eje.  One  minute 
before  the  actual  contact  with  the  real  shadow  it  was  well  marked 
over  a  third  of  the  Moon's  surface  on  the  eastern  limb.  Fron 
first  to  last  there  was  not  the  intervention  of  a  single  cloud 
though  with  a  low  bai'ometer,  29°-4. 

Faithfully  yours, 
Melplnsh  Vicarape,  Bridport,  S.  J.  JoHNSON. 

1895,  March  ii. 


PUBLICATIONS. 

The  Cape  Catata)GUE  of  Stars  for  1885*0 — Dr.  Gill  has 
recently  published  his  first  star  catalogue.  This  consists  of  the 
places  of  17 13  stars  deduced  from  the  results  of  the  meridian  ob- 
servations at  the  Cape  from  1879  June  to  1885  February,  reduced, 
without  proper  motion,  to  the  Equinox  1885*0.  The  italicized 
words  indicate  a  departure  from  the  general  practice  in  forming 
modern  catalogues.  The  corrections  for  Proper  Motion  to  reduce 
the  places  to  the  adopted  equinox  are  not  included  in  the  Cata- 
logue places,  but  are  added  in  separate  columns.  For  the  rest,  the 
catalogue  is  of  the  usual  form,  Declination  being  printed  instead 
of  North  Polar  Distance,  and  the  precessipn  and  secular  variation 
given  for  each  star.  In  addition  to  star  names,  there  are  printed,  foi 
reference,  the  corresponding  rotation  numbers  of  the  catalogues  ol 
Bradley,  Lacaille,  Piazzi,  and  others,  and  of  all  previous  southeri 
catalogues. 

But  it  is  rather  to  the  introduction  to  a  catalogue  that  or* 
turns  for  instruction  and  matters  of  interest ;  to  learn  in  detai 
on  what  svstem  the  observations  have  been  made  and   reduced 

•  

and  how  the  places  have  been  formed.  From  this  we  note  tha 
Dr.  Gill  has  departed  from  the  plan  hitherto  followed  in  previoui 
Cape  catalogues,  where  the  places  of  the  Greenwich  clock-star  list! 
have  been  used  as  the  basis  of  the  Bight  Ascension,  and  has  use< 
the  clock  stars  of  the  'Fundamental  Catalog  fiir  die  Zonen  Beo 
bachtungen  am  Nordlichen  Himmel '  to  give  his  zero  of  Righ^ 
Ascension.  No  reason  is  given  for  the  adoption  of  this  method 
but  it  may  be  connected  with  the  fact  that  one  purpose  of  th« 
work  at  the  Cape  was  to  observe  Fundamental  Stars  for  th< 
meridian  observation  of  stars  of  Schonfeld's  '  Durchmusterung.* 

It  is  to  be  res^retted  that  no  investigation  of  the  position  of  th( 
ecliptic  from  solar  observations  is  given  to  show  the  error,  if  any 
of  the  adopted  equinox. 

In  observing  transits  a  "  reversing  prism"  eyepiece  was  used 
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this  apparatus  a  small  reflecting  prism  is  placed  batween  the 

^-lens  and  the  observer's  eye.    The  prism  being  in  one  position 

"fclxe  star  appears  in  the  telescope  to  move  from  west  to  east;  the 

"tr-zinsit  over  three  wires  having  been  observed,  the  prism  is  rotated 

'tH rough  90°,  which  is  easily  effected,  which  causes  the  star  to 

appear  to  move  in  its  normal   direction,  and  the  transit  over 

"^^  last  three  wires  is  observed.     This  practice,  followed  out  in 

*ll    observations  since  1880,  November,  was  induced  by  the  fact 

that  an  examination  of  previous  observations  showed  that  each  ob- 

^i"ver  had  a  personal  equation  differing  for  stars   culminating 

^oi"Th  from  that  for  stars  south  of  the  zenith,  in  which  cases  it 

^^IX  be  seen  that  stars  move  in  opposite  directions  relative  to  the 

ot>s^crver's  right  and  left  hand.     The  observations  with  the  rever- 

S'^^g  prism  show  that  the  difference  due  to  direction  also  exists  in 

^^  incase,  is  of  the  same  sign,  and  for  some  observers  of  approx- 

^^^-^.t:ely  the  same  magnitude  as  in  the  first  case.      Dr.  Gill  thinks 

^'^i^t  observation  with  the  eyepiece,  as  described  above,  probably 

^^itriinates  the  error  due  to  varying  personal  equation  dependent 

o*"^    difference  of  zenith-distance  of  the  star.     No  doubt  Dr.  Gill 

r^^lizes  that  the  use  of  the  prism  alters  tlie  apparent  magnitude 

^^    "fche  star,  and  hence  probably  the  observer's  personal  equation, 

^y   <iuantities  of  the  same  order  of  magnitude  as  those  of  which  he 

^    treating. 

Turning  to  the  formation  of  the  declinations  of  the  catalogue, 
^'^  are  face  to  face  with  points  of  contention  mentioned  in  our 
^^^tice  of  the  Badcliffe  Catalogue  in  last  month's  number.  In 
^^rming  the  places  of  the  Cape  Catalogue,  a  flexure  correction  of 
— 'o"*46  8inz.d.,  derived  from  observations  of  the  horizontal  colli- 
'^^a.tors,  has  been  applied  to  the  zenith-distances.  The  zenith- 
Points  used  were  those  determined  from  nadir  observations,  and 
^o  correction  has  been  applied  for  the  discordance  betw^een  obser- 
^"  at  ions  made  by  reflexion  and  by  direct  observation ;  but  these 
'''^sults  have  been  reconciled  by  applying  a  correction  deduced 
^^'om  the  observations  to  the  zenith-distances  found  by  reflexion. 
*  he  refractions  used  have  been  computed  by  the  formulae  of 
-^e^ssel's  *  TabuliB  Eegiomontanse,'  unaltered,  and  the  adopt-ed  lati- 
*^*^de,  which  results  from  the  observations  of  circumpolar  stars,  is 
33^  56'  3"*35  S.,  sensibly  agreeing  with  the  latitude  of  Mr.  Stone's 
^^pe  Catalogue  1880,  in  which  the  value  was  ;^;^^  56'  3"'4i. 

Several  pages  of  the  Introduction  are  spent  in  justification  of 
'^'^ese  methods,  especially  of  the  non-adoption  of  the  R— D  cor- 
'^^otion,  which  Dr.  Gill  thinks  is  probably  due  to  effects  of  abnormal 
^"^^raetion  within  the  Observatory,  and  hence  that  the  difference  is 
^^Violly  due  to  the  reflection  observation.  As  evidence  in  support 
^^  this  view,  comparison  was  made  between  zenith-distances  found 
P^  the  transit-circle  with  those  found  by  the  zenith-telescope,  which 
^^=*^tniment,  however,  is  admitted  to  have  been  faulty.  As  further 
■^^aring  on  the  question  there  is  a  lengthy  discussion  of  the  cor- 
^'^^Jtion  necessary  to  the  constant  of  refraction  from  comparison  c£ 
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observations  at  Greenwich  and  at  the  Cape,  the  latter  being  taken 
in  two  ways — first  as  given  in  the  Ca^^alogae,  without  the  B.— D 
correction,  and  secondly  with  the  K — D  correction.  On  the  second 
hypothesis  the  result  arrived  at  is  that  at  Greenwich  the  refractions 
should  be  diminished  by  a  j^^T^th  part,  at  the  Gape  by  ^^th  part, 
while  on  the  first  hypothesis  these  frictions  are  respectively  ^irinr 
and  -,^,  a  difference  which  Dr.  Gill  thinks  t-o  be  evidence  in 
favour  of  his  view.  It  is  curious  to  note  that  the  observed  dif- 
ferences between  the  Gape  Direct  and  Beflexion  observations, 
treated  by  the  usual  method,  show  a  variable  term  of  the  form 
+  o"'47  sin  z.d.,  which  is  almost  identically  the  same,  but  with 
reversed  sign,  as  the  fiexure  correction  applied — that  is,  if  the 
flexure  had  not  been  applied,  the  B  and  D  observations  would 
practically  have  been  in  agreement. 

But  while  Dr.  Gill  thinks  that  at  the  Cape  the  observed  B— D 
difference  is  a  refraction  effect,  he  seems  to  imply  that  the  same 
preseut  difference  at  Greenwich  is  a  fiexure«  bacause  it  agrees  with 
fiexure  determinations  made  in  the  years  1 850-1 864. 

As  a  check  on  the  determination  of  latitude.  Dr.  Gill  sought  the 
co-operation  of  Dr.  O.  Struve  at  Pulkowa,  who  furnished  obser- 
vations of  22  stars  for  a  determination  of  the  latitude  of  the  Cape 
by  Talcott's  method.  The  latitude  thus  determined  agrees  very 
satisfactorily  with  the  determination  by  comparison  of  Cape  and 
Greenwich  meridian  observations,  as  pointed  out  by  Dr.  Gill  (Moa. 
Xot.  vol.  Iv.  p.  35). 

Summing  up  his  discussions,  Dr.  Gill  expresses  a  want  of  con- 
fidence in  transit-instruments  which  are  not  reversible,  and  states 
his  belief  that  many  observed  discordances  may  be  explained  by 
refraction  due  to  non-equality  ol:  the  temperature  within  and 
without  the  Observatory,  to  obviate  which  he  describes  elaborately 
a  plan  for  an  ideal  Transit-Circle  room,  which  we  should  like  to 
see  realized.  While  not  following  Dr.  Gill  altogether  in  all  his 
conclusions,  we  heartily  congratulate  him  01  the  accomplishment 
of  this  Catalogue,  and  on  giving  with  such  freeJom  his  views  on 
some  vexed  questions  te  the  astronomical  world. 


Annals  op  the  Astronomic a.l  OBSBUVATORr  op  Habvabd 
College:  Yol.  XXXI L  part  I.  Investigations  in  Astronomical 
Photography. — The  investigations  were  carried  out  by  Prof.  W. 
H.  Pickering  in  the  years  1887-189 1.  The  Annals  are  divided 
into  three  chapters  ;  — 

I.  Fundamental  Principles  :  dealing  with  the  telescope,  pro- 
duction of  negative,  enlargement,  actinic  absorption,  size  of  star- 
images,  stellar  magnitudes,  &c. 

II.  The  Great  Nebula  in  Orion, 

III.  Visual  and  Photographic  Observations  of  the  Lunar 
Surface. 

In  Chapter  I.  Prof.  Pickering  enters  fully  into  the  kind  of 
instrument  to  be  employed  for  the  several  branches  of  astronoiuical 
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pi*.  «)tography,  and  he  sums  up  his  esperiences  thus  : — "  Where  ths 
D^^^  deSaition  ii  required,  ai  for  purposes  of  measurement,  a 
r^:f  rector  should  be  used.  In  order  to  photograph  the  faintest 
sV~  ^K.n  possible,  use  a  reflector  of  the  largest  practitable  diameter, 
aK^m  «1  of  such  focus  as  will  make  the  atar-images  of  the  Buiallest 
p«=»^wible  siae.  To  photograph  the  faintest  nebuls,  either  a 
rOB-^3ector  or  a  doublet  mar  he  employed ;  but  for  ordinary  nebula 
^^  ^s  reflector  baa  the  advantage."  Considerable  care  has  been 
gB-'^^'en  to  Ih«  determination  of  photographic  stellar  magnitudes,  and 
l*^»~^f.  Pickering  siys,  "  the  principles  underlying  the  photographic 
pSja  «3tometry  adopted  at  Harvard  differ  in  two  important  respects 
fr^'^z^m  those  in  general  use  elsewhere.  We  measure  msgnitudcs  by 
cc>i:K3iparison  with  a  photographic  scale,  instead  of  measuring  the 
n  ^c.^  of  the  images  thenselvea,  and  we  adopt  the  visual  magnitudes 
oE'  average  first  type  stars  as  slandatds,  milking  the  photographic 
UK  vk^itudes  conform  to  them,  instead  of  taking  a  certain  star  as  a 
frt  a^ndard  and  assuming  that  a  star  whose  image  ht  equally  distinct; 
*""«■  »h  two  and  a  half  times  the  exposure  is  one  magnitude  fainter. 
Tliig  ratio  of  a^  times  the  eiposure,  which  has  been  adopted  by 
*^^  Paris  Conference,  iti,  to  any  the  least  of  it,  of  doubtful 
•■^^J^^^iuacy,  that  is,  if  we  wish  it  to  correspond  to  a  difference  of  zj 
*\**ies  the  light,  "We  hare  found  in  our  work  that  the  ratio  three 
F^'v-ee  results  that  accord  very  well  with  those  obtained  by  visual 
'^^aerration,  but  it  probably  varies  somewhat  with  the  exposure  and 
tka^  brightness  of  the  star,  and  certainly  with  the  kind  of  plate 
em  ployed." 

"^'ith  regard  to  these  remarks  on  photographic  stellar  magni- 
tu<3es  we  would  point  ont  thai  a  good  deal  bos  been  done  in  this 
Airwrtion  since  Prof.  W.  H.  Pickering  made  bis  reaearcluis,  and  it 
vtrould  seem  from  a  paper  in  the  Monthly  Notices  of  the  B.A.S., 
^  8qi,  January,  hy  the  Astronomer  Boyal,  that  the  scale  adopted  by 
tile  Paris  Conference  is  on  the  whole  borne  out  hy  subsequent  ex- 
perience. 

The  chapter  on  the  Orion  Kebula  contains  descriptions  of 
photographs  given  in  the  so\eral  plates,  the  magnitudes  of  the 
t^tars  near  the  trapezium,  structure  and  spectrum  of  nebula, 
proper  motions  of  stars  in  vicinity  of  nebula,  uize  and  distance  of 
nebula ;  a  fine  photograph  of  the  nebula  is  given  as  a  frontispiece. 


AmjAi-sa  SB  l'Obsebtatoibe  deFakis. — The  tno  bulky  annual 

Volumes  for  1886  and  1887  have  just  come  to  hand.  These  two, 
published  under  the  direction  of  M.  F.  Tisserand,  contain  the 
UBual  meridian  obsenalions  and  annual  catalogues,  equatoreal 
oWrratious  of  comets,  small  planets,  &c.,  the  whole  showing  a 
£Kat  mass  of  work  done,  from  time  to  time  the  Paris  Observatory 
pablications  contain  tbeoretica!  and  practical  essays,  which  have 
Iw*!!  duly  appreciated  from  their  completeness,  on  the  various 
btiacbea  of  astronomical  work.     The  volume  for  18S7  contains  one 
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of  these  essavs,  or  rather,  in  this  instance,  treatise,  which  is  v 
worthy  the  Observatory  traditioiis.  Its  title  is  **  Instructi* 
th^retiques  et  pratiques  pour  le  service  meridien  de  TObservati 
de  Paris,  par  M.  Perigaud,"  and  we  cannot  recall  a  more  compl 
exposition  of  meridian  work.  When  we  say  that  it  monopoli 
250  pages  of  the  large  volume,  and  that  it  is  illustrated  by  : 
Jifjuresj  we  may  be  excused  going  further,  as  it  is  difficult  to  se! 
passages  for  illustration  from  so  much  good  reading.  A  n 
glance  nt  the  list  of  the  subjects  treated  serves  to  remind  us 
the  infinity  of  detail  which  is  not  generally  noticed  in  every- 
work. 


NOTES. 

Comet  Notes. — In  the  'Astronomical  Journal,'  No.  338,  tt 
is  an  article  by  Dr.  Chandler  on  the  identity  of  E.  Swift's  Coi 
with  that  of  De  Vico,  which  he  considers  practically  establish 
He  has  computed  approximately  the  perturbations  at  the  tim< 
the  close  approach  to  Jupiter  in  1885,  and  gives  the  follow 
three  sets  of  elements,  all  for  the  equinox  of  1890*0.  The  i 
Ket  is  deduced  from  Brunnow's  orbit  of  De  Vice's  Comet  with 
perturbations,  the  second  set  from  the  present  apparition  with 
application  of  the  above  perturbations,  while  the  third  set  is 
same  as  that  published  last  month. 

T=i882  Dec.  77  1883  Feb.  5*5       1894  Oct.  12* 

w 278°  49  283°    7'  296^34' 

ft 64   20  60   24  48   41 

»   2    55  2    53  2    58 

logg'....  0*07423  0*09858  0*14364 

e   0*61765  0*60282  0*57190 

loga....  0*49177  0*49959  0*51210 

/i 649"-i5  63i"*86  6o5"*i5 

Period..  5^*466  5^*615  5^*863 

He  accounts  for  the  fact  that  the  first  two  sets  are  not  in  ex 
accord  by  the  neglect  of  the  perturbations  in  1873,  ^^^  of 
higher  terms  of  those  in  1885.  The  discrepancies  are  all  in 
right  direction.  The  perturbations  in  1897  will  be  greater  tl 
in  1885,  and  will  probably  throw  the  perihelion  outside  the  01 
of  Mars,  so  that  Dr.  Chandler  considers  it  doubtful  if  the  coi 
will  ever  be  seen  again. 

Ast.  Nach.  3276  contains  a  computation  of  the  definit 
elements  of  Comet  1842  II.  (Laugier)  by  Karl  Schwarzsch 
The  comet  was  visible  from  Oct.  28  to  Nov.  27,  and  88  obser 
tions  are  available.  The  places  of  the  comparison  stars  have  b 
revised,  and  proper  motions  deduced  and  applied  where  practica 
The  final  orbit  is  as  follows : — 
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T=!i842  Dec.  15-99401  Berlin  M.T. 

ci> 240°  32'  19"  1 

ft 207    48  45    1 1842-0. 

»    106    25   57    J 

log  q. .  , ,     9-702767 

la  the  same  number  there  is  an  article  by  Dr.  Schulhof  on  the 
connection  of  Comet  1894  I.  (Denning)  with  Brorsen's  Comet. 
He  thinks  it  likely  that  the  comets  had  originally  a  common 
ori^n,  but  that  the  separation  must  have  taken  place  long  before 
^S8i,  and  that  perturbations  by  Mars  as  well  as  by  Jupiter  are 
required  to  account  for  the  modification  of  the  orbits.  Both  he 
and  Dr.  Lamp  have  published  improved  elements  of  Denning's 
hornet,  as  follows:  — 

Schulhofs  Elements.  Lamp's  Elements, 

Epoch  1894  Mar.  28-0  Paris  M.T.       1894  Mar.  280  Paris  M.T. 


M 
% 


6°  11'  0" 

6°  7'  28 

130  37  45 

130  39  59 

84  21  51 

►  1890-0. 

84  15  51 

5  3f  48  J 

5  32  9 

44  17  40 

44  25  15 

tl 


1894*0. 


474"-267 


^  is  certainly  not  more 


^t5^i 


h 478"-363 

loga.  .  . .      0-580166 

Dr.  Schulhof  thinks  that  his  value  of 

m  8"  in  error,  which  implies  an  error  not  exceeding  30  days  in 

*^^  deduced  period. 

-j^.  3)t.  Lamp  has  examined  the  subject  very  exhaustively  (Ast. 

^^cb.  3278),  and  his  conclusions  are  not  quite  the  same  as  those 

^^    Br.  Schulhof.     He  carefully  brought  up  the  place  of  Brorsen's 

^^^met  to   1 88 1  Feb.  12,  applying  perturbations  by  Jupiter  and 

.  .^^tum,  and  then  worked  back  the  place  of  Denning's  Comet  on 

^^  same  day  with  approximate  perturbations  by  Jupiter,  but  found 

interval  of  several  months  between  the  passage  by  the  two 

.  ^fc_  ^^^  through  their  common  line  of  nodes.     He  then  deduced 

_*~^«  improved   elements   of  Denning's  Comet  given  above,  and 

mputed  accurately  the  perturbations  by  Jupiter  back  to  1881. 

«  found  that  the  least  distance  between  the  orbits  was  198*82 

•^i  of  the  Earth,  and  the  two  coD^ets  passed  through  the  corre- 

^T>onding  points  of  their  orbits  on  1881  Jan.  I7"56  and  Jan.  23-93 

^^^^^ectively.     The  diameter  of  the  coma  of  Brorsen's  Comet  is 

Sx^ven  as  37*7  radii  of  the  Earth,  so  that  there  is  no  doubt  that  the 

^>^o  bodies  made  a  very  close  approach  at  the  beginning  of  1881, 

^^»d  the  elements  of  Denning's  Comet  may  admit  of  sufficient 

iteration  to  reduce  the  distance   still  further.     It   returns   to 

Perihehon  about  1901  Aug.  2,  and  the  question  whether  it  is  a 

^^ment  of  Brorsen's  Comet  should  then  be  set  at  rest.   Dr.  Lamp 

^otes  that  his  statement  in  Ast.  Nach.  3271,  that  the  value  of  ft 

in  Schulhofs  first  elements  would  have  to  be  altered  by  28"  on 

the  hypothesis  of  identity,  was  erroneous ;  a  much  slighter  alt^ra- 

^ion  is  necessary. 

VOL,  xviii.  p 
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The  following  search  ephemeris  of  Comet  1884  II.  (Barnard)  is 
by  Dr.  Berberich  (Ast.  Nach.  3260);  it  is  for  Berlin  midnight : — 

B.A.         S.Decl. 

o 


h     ni      8 

Apr.  24 21  35     9  20  53 

May   2. ...   22     5  36  18  24 

10 35  16  15  38 

18 23     3  54  12  40 

26 31  20  9  35 


B.A.  BecL 

h    m      B  jj       ^ 

June    3   ••    23  57  26  6  27  S. 

II    . .     o  22     7  3  22 

19   . .     o  45  20  o  24  S. 

27   . .      I     6  59  2  25  N. 

July     5   . .      127     2  5     2 


There  is  a  probable  error  of  20  min.  in  E.A.,  3^  in  Dec). 

A.  C.  D.  C. 

Mince  Pla.net  Notes. — The  two  planets  BE,  BS,  whose 
discovery  was  announced  last  month,  prove  not  to  be  new,  but 
identical  with  (379)  and  (333)  Badenia  respectively.  Two  more 
planets — BT,  BV — were  discovered  by  Wolf  on  March  16  and 
15  respectively,  and  two  others  BU,  BW  by  Charlois  on  March  15 
and  21.  A.  C.  D.  C. 

The  Total  Lijnaii  Eclipse  of  March  10. — It  has  been  so  much 
the  case  at  Greenwich,  of  latter  years,  for  clouds  to  prevail  on  the 
occasion  of  special  phenomena,  that  the  splendid  sky  during  the 
recent  Eclipse  of  the  Moon  is  worth  mentioning.  The  advantage 
of  a  lunar  eclipse,  from  the  astronomer's  point  of  view,  is  con- 
sidered nowadays  to  lie  in  the  fact  that  observations  can  be  made 
during  or  near  totality  of  occultations  of  faint  stars  which  would 
be  impossible  under  normal  circumstances.  This  class  of  obser- 
vation was  initiated  in  1884  by  Prof.  Dollen,  Avho  has  circulated 
for  use  in  co-operating  observatories  lists  of  stars  to  be  occulted 
during  the  eclipses  of  the  four  last  total  lunar  eclipses.  Dr.  K. 
iStruve's  discussion  of  the  observations  made  during  the  eclipses  of 
1884  and  1888,  to  find  a  value  of  the  lunar  diameter,  will  be 
within  the  memory  of  our  readers.  There  were  comparative! v  few 
stars  to  be  occulted  during  this  years  eclipse,  the  list  given  in  the 
*  Companion  *  contained  almost  all  of  them,  but  some  were  fairly 
bright  and  well  placed  for  obsenation.  For  such  events  as  these 
at  (jrreenwieh  all  available  instruments  are  brought  into  use  ;  on  this 
particular  occasion  the  battery  numbered  11  telescopes,  including 
the  photographic  telescope  of  the  astrographic  equatorial,  which 
was  used  by  putting  a  plain  glass  plate  in  the  camera  frame,  against 
\\hich  the  observer  held  an  eyepiece.  Twenty-one  phenomena 
were  observed  in  all,  each  by  several  observers,  giving  an  aggregate 
total  of  135  observations.  We  believe  we  are  right  in  saying  that 
the  accordance  of  the  observations  is  as  good  as  could  be  wished. 

The  comparatively  bright  colour  of  the  totally-eclipsed  Moon  was 
remarked  by  everyone.  The  mean  of  the  opinions  of  the  Greenwich 
observers  seems  to  b6  that  the  colour  could  be  described  as  dark 
orange  or  light  copper,  with  blue  markings  around  the  limbs  (one 
observer  says  these  markings  wer(»  occasional).     A   writer  in  a 
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coxitemporary  compares  the  colours  of  the  Moon  in  recent  total 
ec^lipses  thus: — In  1884  it  looked  like  a  penny  ten  years  old,  in 
I  S  S8  like  a  brand-new  penny,  and  in  this  year's  eclipse  like  the 
coin  after  a  few  months'  circulation. 

is  perhaps  worth  recording  that  an  observer  saw  r  Leonis,  one 
of"  l:he  occulted  stars,  with  the  naked  eye,  about  2^  minutes  aft«r 
reappearance,  and  also  before  disappearance,  at  about  the  same 
dias^t^once  from  the  limb.  

*Xn:B   Partial  Solar  Eclipse  of  March   26. — The    sky  at 

(5- i^^en wich  on  the  morning  of  last  Tuesday  was  completely  over- 

ca-st,    wholly   preventing  any   observation   of   the   solar  eclipse, 

al-t:l:ioiigh  arrangements  had  been  made  to  take  some  photographs 

o^      trlie  very  partially  obscured  Sun,  and  to  make  observations  of 

time    of  contact.     We  give  the  following  communication  from 

Mj^.  Prince  of  Crowborougli,  the  only  account  of  observations  of 

tlzL^  phenomenon  yet  to  hand  : — 

**  The  weather  this  morning  was  stormy  and  the  sky  densely 

o^^rcast,  so  that  little  hope  coidd  be  entertained  of  seeing  anything 

^^  the  partial  eclipse ;  nevertheless,  I  adjusted  my  equatorial  upon 

^*i^  Sun's  place,  and  waited  for  any  chance  which  might  occur  of 

®^^ing  the  Sun's  limb. 

**  At  io°*  9"  L.M.T.  I  first  noticed  a  break  in  the  clouds,  but  it 
^^^-s  not  in  the  neighbourhood  of  the  Sun's  place.  At  10"  i3*  the 
p*Ouds  cleared  away  sufficiently  to  enable  me  to  see  a  very  slight 
^^dentation  in  the  Sun's  limb.  At  10™  15'  the  sky  became  com- 
j?^xatively  clear,  and,  considering  that  the  air  was  very  moist, 
^^^nition  was  good.  I  could  now  see  a  very  small  portion  of  the 
^^^oon's  limb  upon  the  Sun,  but  it  v^as  sufficient  to  clearly  show 
.  ^^^0  lunar  elevations  very  sharply  defined,  the  following  one  being 
*^«  larger.     From  this  time,  with  the  exception  of  a  little  scud 


^.^^-jsing  at  intervals,  the  Sun's  disc  continued  free  from  cloud  until 
^«  time  of  last  contact,  which  occurred  very  approximately  at 
*"^'  19"  5*,  and  was  exactly  at  the  point  of  the  following  elevation. 
I  apprehend  that  nothing  was  seen  of  this  eclipse  in  many 
«  of  the  kingdom,  I  thought  these  few  notes  might  be  of 


t: 


ZoKB  Timj:   in  Australia. — In  the  time  system  adopted  in 
mistralia  since  February  i  last,  which  we  announced  last  month, 
e  find  that  the  zones  are  bounded  by  the  meridians  which  define 
^irritories  rather  than  by  meridians  selected  unifonnly.     In  West 
"^^xistralia  the  time  used  is  that  of  the  meridian  120''  East  of  Green- 
^^ch.    As  this  territory  is  bounded  on  the  East  by  the  meridian 
'^Jt^out  129°  East,  the  zone  extends  only  approximately  7i°on  either 
^de  of  the  standard  meridian.     South  Australia,  with  the  country 
^orth  of  this,  and  the  western  part  of  Victoria  keep  the  time  of  the 
^s^ridian  135"  East.     This  zone  in  its  southern  part  therefore  ex- 
tends almost  exactly  6  degrees  on  either  side  of  its'  standard  meridian. 
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The  remainder  of  the  Continent,  Queensland,  New  South  Wales, 
and  almost  all  Victoria  have  the  time  of  the  meridian  1 50^  East 
of  Greenwich  as  standard.  The  time  at  Sydney  is  now,  therefore, 
4  min.  51  sec.  slow  on  its  actual  local  time. 


From  a  cutting  in  the  '  Cape  Times '  of  March  4,  we  learn  that 
there  is  a  proposal  under  consideration  to  make  the  time  of  the 
meridiim  two  hours  East  of  Greenwich  the  Standard  Time  for  the 
whole  of  South  Africa.  At  present  it  seems  that  the  standard 
time  is  exactly  i||  hours  fast  on  Greenwich,  in  accordance  \^dth  a 
resolution  passed  at  the  Bloemfontein  Railway  Conference  in  1892, 
after  somewhat  hasty  consideration. 


Astronomy  in  New  South  Wales. — We  are  pleased  to  hear  of 
the  formation  of  a  branch  of  the  British  Astronomiiral  Association 
in  New  South  Wales,  which  the  President  of  the  branch,  Mr.  John 
Tebbutt,  in  his  opening  address  spoke  of  as  preliminary  to  the 
establishment  of  an  astronomical  society  in  the  colony.  Other 
officers  of  the  branch  are  Mr.  Walter  Gale,  an  enthusiatic  amateur, 
renowned  for  his  discovery  of  a  comet  in  1894,  who  is  secretary, 
nnd  Mr.  R.  T.  A.  Innes,  a  vice-president,  who  devotes  himself 
more  to  the  mathematical  side  of  the  science :  Mr.  11.  C.  Russell, 
director  of  the  Sydney  Observatory,  is  a  member. 


On  the  night  of  March  13,  between  the  hours  of  6  p.m.  and 
midnight,  active  magnetic  movements  (but  to  moderate  extent) 
were  recorded.  The  Aurora  Borealis  of  the  arched  form  was 
observed  at  many  places  in  the  North  of  England  between  the 
hours  of  8  and  10  p  m.,  when  characteristic  changes  were  being 
shown  in  the  magnetic  curves.  No  conspicuous  sun-spots  were 
visible  on  or  about  this  date. 


We  hear  with  regret  of  the  death  of  Mr.  Richard  Dun  kin,  a 
member  of  a  family  connected  for  two  generations  with  official 
astronomy.  Mr.  Dunkin's  father  wa.s  on  the  staff  of  the  '  Nautical 
Almanac' in  its  early  days,  and  his  elder  brother,  now  enjoving 
honourable  retirement,  was  for  many  years  a  well-known  member 
of  the  Greenwich  staff.  The  deceased  gentleman  worked  at 
Greenwich  from  1838  to  1847,  when  he  joined  the  staff  of  the 
'Nautical  Almanac,'  from  which  office  he  retired  in  1883. 
Mr.  Dunkin  died  on  February  19,  after  a  short  illness,  aged  71. 

The  vacant  post  of  Junior  Assistant  at  the  Royal  Observatory, 
Cape  of  Good  Hope,  has  been  filled  bv  the  appointment  of 
Mr.  John  Power,  formerly  of  tlie  Greenwich  staff. 

Mr.  a.  R.  Hinks,  of  Trinity  College,  has  been  appointed  Second 
Assistant  at  the  Cambridge  University  Observatory. 
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Tbe  porttait  of  Ihe  iate  Professor  Catlkt  «hich  appears  as  a 
ir*o«itiapiece  to  this  number  was  drawn  bj  the  Cambridge  Engraving 
Cotnpany  from  a  photograph  tftkea  by  Mr.  A.  G.  Dew-Smith 
sbout  two  years  before  IVofessor  Cayley's  dpath. 


From  an  Oxford  Note-Book. 
<I>F    the  rpports  of  observatories  given  in  the  recent  Aonunl 
B^rport  of  the  lioyal  Astronomical  Society,  none  are  more  note- 
»«3*^hy  than  those  from  our  Australian  friends,  wlio  are  working 
ba^rci  under  the  discouraging  circumstances  of  financial  depression. 
*'  Additional  workers,"  savs   Mr.  Russell,  "are  urgently  needed, 
b*it  in  the  present  depressed  times  there  is  no  hope  of  increasing 
tV«e  staff,"     The  amount  achieved,  however,  must  give  the  Director 
oi  the  Sydney  Observatory  every  cause  for  sctisfaction.    Notwith- 
standing the  numerous  calls  made  by  the  public  upon  bis  time 
»n<l    attention,  and  that  of  his  two  assistants,  he  has  managed  to 
l&ke  nearly  the  whole  of  the  Catalogue  plates  for  the  Astrographic 
Lhart.     In  illustration  of  the  magnitude  of  these  interrupfiuns  he 
reiriarkH  that  "217  persons  have  called  to  see  me  upon  scientific 
"•atters,  830  persons  have  calied  to  see  the  observatory,  and  97 
"'*^e  appbed  by  letter  for  information  which  has  involved  ^8  davs' 
■work  to  supply."     The  (rouble  which  Mr.  Eussell  will  take 'to 
belp  others  is  indeed  known  far  and  wide.     1  have  been  told  by 
the  engineer  charged  with  some  cable-laying  operations  in  which 
*  knowledge  of  the  coming  weather  was  of  the  first  importance, 
thnt  the    information    supplied   constantly  and    assiduously   by 
Mr.  Enssell    rendered    work    comparatively   secure   and   certain 
''aich  would  have  been  otherwise  dangerous  and  problematical ; 
from  which  we  may  gather  two  things  :  firstly  that  forecasting  is 
"lore  of  a  scientific  possibility  in  Australia  than  in  the  British 
"luids ;  and,  secondly,  that  Mr.  Russell  rightly  recognizes  that  if 
p6  can  secure  results  of  this  importance  to  the  public  (which  there 
w  no  one  else  to  attempt),  he  would  be  doing  Astronomy  but  a 
•ofTj  turn  to  neglect  them  in  order  to  push  forward  astronomical 
ibserration  a  little  faster. 


Tee  Director  of  a  Government  observatory  is  in  fact  not  solely 
*ii  Mtronomer — ue  might  perhaps  say  not  an  astronomer  in  the 
Jifst  instance.  He  is  the  scientitic  adviser  of  the  Government  on 
mnuinerable  points  ;  directly  responsible  for  public  works,  such 
<*  the  time-system  and  the  management  of  chronometers ;  and, 
pneraily  speaking,  the  head  of  an  office  where  an  immense 
Mount  of  business  is  done.  He  must  personally  supervise  the 
"(h4  much  more  closely  thau  in  most  offices  where  the  work  can 
»  organised  into  routine.  Such  organization  is  doubtless  useful 
in  an  observatory  ;  but  there  is  also  no  greater  danger  than  that 
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of  drifting  into  routine  in  the  case  of  an  advancing  science,  a 
hence  those  in  cliarge  are   continually  re-examining   machin( 
which  appears  to  be  working  perfectly.     When  all   this  is 
membered  (and  the  importance  of  remembering  it  cannot  be 
strongly  insisted  on),  the  reports  from  Melbourne  and  Sydi 
will  be  read  with  unmixed  admiration.     Sir  Charles  Todd  has  » 
us  no  report  this  year;  he  is  even  more  occupied  with  depa 
mental  matters,  being  Postmaster-General  and  Superintendent 
Telegraphs,  and  it  is  almost  impossible  for  us  in   England 
realize  how  three  such  important  persons  can  be  rolled  into  o 
We  may  certainly  hope  that  when  financially  brighter  times  arrj 
men  who  have  shown  themselves  capable  of  so  much  will  be  a 
to  secure  a  great  advance  in  the  organization  of  astronomy  in 
southern  hemisphere. 


A  COERESPONDEN^T  writcs,  with  regard  to  the  want  of  uniform 
in  size  of  astronomical  publications  referred  to  two  months  a, 
"If  astronomers  find  publications  of  different  sizes  a  nuisa 
(and  it  is  so),  think  of  the  meteorologist,  who  gets  still  m 
exaggerated  types,  as  though  arranged  for  the  purpose  of  giv 
trouble."  It  is,  alas!  only  too  easy  to  point  out  such  needs 
reform,  and  far  too  difficult  to  suggest  a  remedy.  We  are  fanii 
with  the  disadvantages  attending  the  "  solution  by  conferenc 
especially  when  the  conference  is  large.  There  is  a  saying  of 
late  Prof.  Froude,  that  "  In  a  Committee  you  get  the  united  f( 
and  not  the  united  wisdom  of  the  whole  '^ ;  and  though  we  b 
not  give  an  unqualified  assent  to  this  caustic  remark,  we  have 
had  occasion  to  compare  the  actions  of  an  individual  and  o 
committee  to  the  disadvantage  of  the  latter.  Probably  we  sho 
alt  agree  that  the  strength  of  a  conference  or  committee  lay  in 
discussions,  and  its  weakness  in  its  decisions  and  resolutio 
There  is  nothing  but  gain  in  the  free  discussion  of  a  subject,  j 
without  comparison  of  different  views  progress  would  indeed 
slow ;  but  progress  may  possibly  be  retarded  by  resoluti- 
not  absolutely  unanimous,  which  irritate  a  minority  into  o] 
opposition.  This  was  strikingly  illustrated  in  the  case  of 
Washington  Prime  Meridian  Conference,  where  the  all-but-unc 
mous  resolutions  failed  to  act  because  of  the  irritation 
minorities.  It  is  conceivable  that  a  Conference  where  no  re 
lutions,  professing  to  be  binding,  were  passed  might  have  bet 
prepared  the  way  for  settlement  of  the  questions  between  twc 
three  responsible  persons.  On  the  other  hand,  the  results  air 
at  seem  happily  to  be  coming  about  by  slow  degrees  instead  of 
saltum,  so  that  the  resolutions  have  done  no  permanent  harm  ; 
cept  this  only,  that  bv  missing  fire  they  cause  a  future  mistrusi 
such  Conferences.  It  has  been  already  twice  mentioned  in  tli 
columns  that  the  Council  of  the  Eoval  A^jtrouDUiical  Societv  li 
carefully  considered  Dr.  Gill's  propos:il?j  for  an  Astronoinical  C( 
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fereoce  in  rgoo,  nnd  that  the  Council  did  not  feel  able  to  proceed 
in  the  matter  was  chieilj  due  to  this  mistrust  of  the  definite 
.I£«;solutioas  which  might  be  arrived  at — a  mistrust  not  merely  on 
tUeir  part,  but  expressed  by  distinguished  foreign  astronomers  as 
^f^ell.  If  this  feeling  continues  it  would  appear  that  in  cases 
^^here  it  ie  desirable  to  attain  uniformity  (whether  in  sizes  of  nub- 
licatioDs,  or  system  of  reckoning  time  or  coinage)  we  should  look 
to  Conferences  rather  as  a  mejina  of  more  rapidly  comparing  views 
than  of  arriving  thfin  and  there  at  decisions.  The  advantages  of 
an  assemblage  of  persons  for  discussion,  over  discussiou  through 
the  press,  are  undoubted;  and  it  is  probable  that  if  attendance  of 
auch  an  assemblage  did  not  involve  adherence  to  resolutions,  the 
ineetings  would  be  freer,  pleasanter,  and  more  successful  in  every 
way,  ____ 

"  1  BELIEVE,"  said  Professor  Barnard  in  his  lecture  Inst  evening 

"^  T.M.C.A.  Hall,  "that  people  who  ordinarily  are  supposed  to 

"►nly  appreciate  such  reading- matter  in  the  daily  papers  as  pertains 

f  **  prize-fights  and  horse-races  will  be  found  to  be  deeply  interested 

"i   astronomical  subjects,  if  the  eame  are  only  placed  before  them 

■ci   an  easily  intelligible  form.  .  ,     The  papers,  good  as  they  are,  and 

l^^tfectly  wonderful  as  they  are,  in  getting  news  that  interest  the 

l***Hic,  do  not  fully  realize  yet  the  interest  taken  by  the  masses 

JJ^     astronomical  discoveries"   (San   Franscisco   Examiner,  1895, 

^b.  10),     This  paragraph  occurs  in  a  very  well  reported  account 

*     the   lecture   and  of  an   interview  with    Prof,    Barnard;    an 

^■'^*ount  with  illustrntiona,  head-lines,  and  all  the  other  devices  for 

^^^uring  the  attention  of  those  who  read,  not  exactly  as  they  run, 

^  •-*.t  as  they  tiavei  by  express  train.     This  particular  paper,  in 

^*'^t,  seems  to  have  taken  the  hint,  and  reaJiaed  for  once  how 

^J-^ractive  a  three-column  article  could  be  made  out  of  the  occasion. 

^*  «-it  is  not  Prof.  Barnard  encouraging  rather  false  hopes  'I     Part 

^^    the  attraction  in  the  case  of  horse-racing  is  certainly  the  con- 

^**iuiiy  of  the  news  ;  those  who  appreciate  such  reading-matter  are 

P^  -warded  by  finding,  for  a  large  part  of  the  year,  something  of 

■^^^^h  interest  every  day  :  they  open  their  daily  paper  with  that 

*  -^cl  pectation.     Now  Astronomy  has  nothing  to  lose  by  the  disae- 

^-^ination  of  results  when  these  are  obtained  ;  but  to  encourage  the 

^■■^^ly  papers  to  look  with  any  regularity  for  astronomical  news  of 

^        popular  character   would   seem  rather   dangerous   to  its   best 

'*^tere8ts.      News  of  this  kind  is  scarce.     The   occasions   of  an 

^■■-^  lipse  or  other  uuusual  events  are,  of  course,  to  be  eicepted,  tor 

^  ^^re  the  weather  supplies  the  "  sporting  "  interest,  and  everyone  is 

^^^ittily  interested  in   weather.     But  ordinarily  the  tendency  is, 

t**^rhipa,  already  to  publish  results  too  soon  instead  of  working 

'■Vxeni  out  thoroughly,  and  any  encouragement  of  news-gathering 

'^'^"ould  probably  increase  this  tendency,  and  is  therefore  to  he  de- 

V»-«cated.  ____ 
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Of  the  occultations  noted  and  other  observations  during  the 
recent  total  eclipse  of  the  Moon  adequate  accounts  will  be  given 
elsewhere.  I  may  perhaps  be  permitted  here  to  reproduce  a 
paragraph  from  ^  The  Sketch '  dealing  with  the  occurrence  from 
another  point  of  view,  and  an  uncommon  one.  So  far  from 
blaming  the  eclipse  (as  might  have  been  done  by  them  of  old  time) 
for  the  epidemic,  the  writer  blesses  the  epidemic  for  giving  him  a 
view  of  the  eclipse.   Can  he  really  have  had  this  depressing  malady  1 

'*  One  is  not  inclined  to  be  grateful  to  the  influenza  for  anything ; 
but  let  us  give  the  devil  bis  due  when  possible,  and  I  must  confess 
that,  thanks  to  this  abominable  complaint,  which  seems,  amon^ 
other  evil  attributes,  to  rob  its  victims  of  their  proper  share  ol 
sleep,  I  enjoyed  a  most  excellent  view  of  the  eclipse  of  the  Moon 
the  other  Sunday  night,  or  rather,  Monday  morning.  The  skj 
was  most  admirably  arranged  for  the  show,  being  perfectly  cloudless 
when  the  eclipse  was  first  turned  on,  about  i  .30  a.m.,  and  thi 
whole  business  was  most  enjoyable,  even  without  a  telescope, 
which  is  not,  unfortunately,  one  of  the  necessities  of  a  sick-room 
It  was  really  a  perfect  night,  and,  when  the  Queen  of  the  Heaven.* 
was  thoroughly  eclipsed,  the  stars  shone  with  wonderful  brilliance 
My  view  was  shared  by  a  constable,  in  the  street  below  (the  onl^ 
other  star-gazer  I  saw),  and  he  seemed  remarkably  interested,  and 
made  notes  in  his  pocket-bouk.  Whether  he  was  a  member  of  the 
Royal  Astronomical  Society,  or  whether  he  thought  the  affaii 
mysterious,  and  one  to  be  reported  to  his  Superintendent,  I  havcf 
not  yet  been  able  to  discover." 


An  amusing  printer's  error  was  caught  in  a  "  revise "  th( 
other  day.  In  the  MS.  occurred  a  sentence  beginning  "  Thanks 
to  the  skill  which  made  the  giant  mirror/'  In  the  proof  the  wore 
giant  was  altered  to  the  more  specific  **  20-inch  " ;  but  the  qualit} 
of  the  hand-writing  caused  the  printer  to  interpret  the  correctiot 
a  little  differently,  and  in  the  revise  the  phrase  stood  "  Thanks  tc 
the  skill  which  made  the  20-mile  mirror.'*  This  reminds  us  of  f 
verse  which  occurred  in  an  astronomical  lampoon  circulated  sorac 
little  time  ago.  A  reference  to  lunar  craters  is  introduced,  and 
the  verse  proceeds  : — 

"  A  company's  been  formed  to  cut  away  the  Central  Cone  ; 
Our  Treasurer's  the  Managing  Director, 
And  he'll  polish  up  the  bottom  by  a  process  of  liis  own 
As  a  hundred-thousand  foot  reflector." 

Though  even  this  is  scarcely  20  miles. 
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i£:eseting  of  the  koyal  astronomical  society. 

Wednesday,  April  lo,  1895. 

Dr.  A.  A.  CoMMox,  F.E.8.,  President^  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Tubneb,  M.A.,  B.Sc.,  and 

E.  W.  Maundbb. 

'*'  ^^  B  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

-^r.  Maunder,     71  presents  have  been  received  since  the  date 

f^^     the  last  Meeting.     Among  those  calling  for  special  notice  may 

^^      mentioned   an   astronomical   scrap-album,   presented   by   the 

^"^ Editors  of  the  Jate  Mrs.  Jackson-Gwilt ;  three  pastel  drawings 

^^    the  Moon  by  Mr.  John  Eussell, R. A.,  presented  by  Mr.  McClean ; 

*^<1  a  number  of  enlargements  of  negatives  taken  by  MM.  Loewy 

f^f3  Puiseux,  showing  portions  of  the  Moon's  surface,  presented 

^y  Dr.  L.  Weinek.     ITie  scale  of  these  pictures  corresponds  to  a 

*^*xiar  diameter  of  4  metres. 

^jThe  President,    In  asking  you  to  return  your  thanks  to  the 

honors  of  these  presents,  I  would  like  to  add  a  few  remarks  about 

^^e  three  presents  specially  mentioned  by  Mr.  Maunder.     The 

^bum  bequeathed  by  Mrs.  Jackson-Gwilt  is  well  worth  looking 

^Virough  by  anyone  who  takes  an  interest  in  personal  astronomical 

Matters.     There  are  photographs  taken  in  early  days  of  some 

persons  well  known  to  us ;  there  are  some  photographs  of  the  late 

^r.  Proctor,  and  of  other  persons  not  quite  so  well  known.     It 

includes  also  several  other  interesting  things  which  1  am  sure  are 

^ell  worth  perusal.    The  early  specimens  of  lunar  cartography  made 

tyaEoval  Academician,  who  devoted  bis  attention  to  this  particular 

branch  (presented  by  Mr.  McClean),  look  rather  rough  at  a  first 

glance,  but  I  am  given  to  understand  by  those  who  have  examined 

them  that  there  is  more  truth  in  them  than  appears  from  the 

fnide  manner  in  which  they  are  made.     The  enlargements  of  th^ 

I*aris  photographs  made  by  Dr.  Weiuek  appear  to  me  to  be  the 
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most  wonderful  things  which  have  been  done  in  lunar  pho 
graphy  up  to  the  present  time.  They  surpass  everything  yet  do 
The  reason  of  my  opinion  will  be  apparent  when  it  is  remembe: 
that  we  have  here  photographs  in  which  the  Moonfs  diame 
would  be  represented  by  13  feet,  and  that  there  are  little  erat 
I  iuch  in  diameter  which  are  quite  discernible.  The  accuracy? 
the  representation  of  the  shadows  of  the  mountains  struck  mc 
being  most  remarkable. 

.   A  vote  of  thaoks  was  accorded  to  the  donors  of  the  presents. 
Prof.  Turner,     Several  papers  call  for  particular  mention  1 
evening.     Mr.  Innes  sends  a  paper  on  the  Occultation  of  Ants 
on  1894  Oct.  II.     He  calls  attention  to  the  curious  observal 
of  the  companion  of  Antares  at  reappearance  after  occultatj 
Mr.  Innes  says :  '*  1  observed  this  occultation  with  Mr.  Ga 
6:J-iji.  refractor,  with  a  power  of  1 90.     The  reappearance  happe 
after  the  Sun  had  set,  but  still  in  strong  twilight.     I  notice 
Faint  bhiish  light,  which  seemed  to  stretch  towards  the  Mo< 
limb,  and  then  Antares  flashed  out.  I  then  saw  that  the  faint  bli 
light  I  observed  was  Antares*  companion.    Until  Antares  emer^ 
Antares  seemed  to  be  connected  with  it  by  the  Moon's  limb  01 
an  electric  arc."     Mr.  Innes  recounts  this  occultation,  beca 
he  noticed  that  a  communication  from  Mr.  Tebbutt,  a  verv 
observer,  did  not  mention  the  reappearance  of  the  companion- 
fact,  he  said  it  not  appear.     It  is  an  interesting  occultation, 
the  account  comes  at  an  appropriate  time,  as  we  have  sev 
pa|)ers  on  occuhations  observed  during  the  recent  lunar  eclipse 
Mr.  Neivbeyin  read  a  paper  on  the  ''  Totjil  Eclipse  of  the  M« 
1895  March  10,"  and  exhibited  six  photographs  which  were  ta 
with  his  9-inch  equatorial,  the  plates  being  placed  in  the  fc 
The  first  was  taken  six  minutes  after  first  contact  of  the  M 
with  the  Earth's  shadow,  and  others  at  intervals  up  to  the  mi 
of  the  eclipse  and  one  just  as  the  Moon  reappeared. 

In  showing  a  photograph  of  the  very  partially  eclipsed  Snr 
1895  March  25,  he  said  : — So  many  clouds  were  passing  from 
north-west  that  the  first  observation  of  the  eclipse  was  at  22 
Greenwich  Mean  Time,  when  the  eclipse  had  already  begun. 
22^,  13™  the  photograph  \^as  taken,  and  it  was  estimated  that 
eclipse  was  then  at  its  maximum.  At  22**  24°*  the  Sun  was  a 
visible,  and  it  appeared  that  the  eclipse  was  then  over, 
photograph  showed  three  distinct  mountains  projected  beyond 
Moon's  limb. 

Mr.  Stone.  The  terminator  or  line  defining  the  shadow  on 
Moon,  as  I  observed  it,  had  nothing  like  the  sharpness  show 
the  photographs  of  the  lunar  eclipse  just  exhibited,  for  the  ecli 
!Moon  was  not. entirely  lost  sight  of  to  the  naked  eye;  and 
limb  did  not  terminate  abruptly  with  the  fully  illuminated  po 
of  the  limb,  but  could  be  seen  much  like  the  young  Moon  is  si 
bv  the  earth-sh'ne. 

Capt.  W,  Noble.    I  should  like  to  ask  Mr.  Newbegin  what  wi 
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uoloar  of  the  Moon  visible  to  the  naked  eye  at  total  pliose.  As  I 
saw  it  when  totally  eclipaedit  uasof  a  brilliauteopper  colour,  aJmost 
inclined  to  scmrlet,  but  across  the  middle  of  the  <[iiic  there,  was  a 
kind  of  grey  blot  which  obscured  everything ;  it  looked  as  if  theiu 
^vere  a  gigaatic  fire  on  the  Moon,  and  that  the  aitioke  had  gathered 
toM-ards  the  middle.  My  opinion  is  that  these  different  sliades  of 
(colour  are  due  to  the  Eartli'd  atmosphere. 

-1/'-,  A'fuilttgin.  So  far  as  I  can  judge,  but  iny  eyesight  is  very 
iii»perfek:t,  I  should  say  that  the  Moon  was  fairly  luminous,  I  do 
not  know  whether  it  was  so  in  the  eclipse  of  1892  ;  I  thiuk  I  got 
better  photographs  then  than  I  did  on  this  occasion. 

3^h£  President.  With  reference  to  what  Capt.  Noble  said  about 
the  appearance  of  the  torally  eclipsed  Moon,  aitboiigli  it  is  well 
hDowD  that  the  Moon  is  seen  of  different  colours  and  brightnesses 
>i  different  eclipses,  I  do  not  tfciuk  this  variation  has  been  properly 
■ct-Ounted  for.  I  have  a  complete  series  of  photographs  taken 
during  the  lunar  eclipse  of  1875,  and  '"  these  the  encroach mej it 
**f  the  shadow  is  shown  in  the  must  vague  manner.  There  is 
nothing  at  all  resembling  a  sharp  defining  line  as  is  shown  in  the»e 
photographs  of  Mr.  Xewbegiu's,  During  the  eclipse  of  1875  I 
^fver  lost  sight  of  the  Moon  all  through  the  eclipse.  There  an» 
•^ther  papers  which  treat  of  this  recent  lunar  eclipse  from  another 
point  of  view.  On  such  occasions  it  is  possible  to  make  ohservu' 
tions  of  occultations  which  are  imposaible  at  other  times,  and  I 
*'>11  invite  remarks  on  this  subject. 

Ifr.  Spitta.  I  was  going  to  ask  Mr.  Newbegin  a  question.  He 
'^lled  attention  to  the  fact  that  he  gave  a  long  exposure  to  try  to 
'^'itain  an  image  of  the  Moon  when  it  was  of  a  copper  <«lour,  and, 
**  We  see,  got  no  image.  la  not  this  due  to  the  ttivt  that  the 
^f^inary  plate  is  not  sensitive  to  the  red  rays  ?  He  might  have 
Sot  a  picture  with  an  isochromatic  plate. 

Mr.  Xewl/rijin.  I  think  Dr.  Spitta  is  quite  right.  An  astro- 
**oa)ictil  friend,  who  used  isochromatic  [ilaies,  got  a  picture  during 
^tal  immersion  I  beliete. 

Mr.  Wattri.  Is  it  possible  that  any  portion  of  the  luminosily 
**n  the  Moon  may  be  due  to  the  lo»v  Umperaturo  of  our  tateliile 
*od  that  the  etfe'ct  is  similar  to  that  which  has  recently  been  pro- 
*l*iced  by  Prof.  Deuar  on  bodies  of  very  lo«  temperature?  In  an 
^^'lipse  we  have  the  circumi.tance  of  a  body  at  a  low  tempeiature 
^'tieh  has  been  exposed  to  the  light  of  the  Sun;  and  if  there  is 
^■*vthing  which  phosphoresces,  the  phosphorescence  might  be  seeii 
**«^»  the  Earth. . 

The  Pretitlent.  There  is  one  point  which  has  not  been  aatis- 
^^Vtorily  explained.  The  eiposure  that  Mr.  Kewbegin  giive 
***-iring  the  total  phase  was  quite  sufficient  to  have  enabled  stard 
5**  impress  themselves  on  the  plate.  I  would  ask  Mr.  Newbegiii 
'^  h«  has  made  any  search  on  the  plate  to  see  if  any  stsrs  are 
*'*>own.  Stars  of  the  :iith  magnitude  ougi.t  to  be  visible  on  the 
^totograpb. 
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Mr.  Newhegxn,  I  have  looked  verr  carefully,  and  I  thought  I 
did  see  the  trace  of  a  star ;  but  I  am  not  sure  of  t-his. 

Mr,  Crommelin,  There  is  a  cin-umstance  which  seems  to  indicate 
that  the  Moon  during  totality  is  shining  by  reflected  light ;  Mjd 
that  is,  that  the  outlines  of  the  seas  and  other  markings  retain 
their  configuration  and  relative  lominosity  unchanged.  Were  the 
Moon  visible  by  inherent  light  there  is  clearly  no  reason  why  this 
should  be  the  case. 

Mr,  Bryant.  Is  it  not  possible  that  the  different  appearances 
of  the  Moon  in  different  eclipses  may  be  due  to  difiPerent  states  of 
the  Earth's  atmosphere  in  the  regions  90^  away  from  the  place  at 
which  the  Moon  is  in  the  zenith  ? 

Prof.  Turner.     The  papers  on  the  occultation  of  stars  seem  to 
be  of  some  interest.     I  do  not  know  whether  the  Astronomer 
Royal  will  tell  us  anything  about  the  observations  at  Greenwich, 
where  eleven  observers  seem  to  have  been  employed.    Looking  at 
the  paper  one  point  presents  itself  to  me,  and  that  is  that  there 
seems  to  be  some  evidence  of  personality  in   the  observations. 
Some  observers  seem   to  note  the  phenomena  always  later  than 
others.    I  think  on  previous  occasions  of  this  kind — in  the  eclipses 
of  1 884  and  1 888 — it  was  noticed  that  in  the  cases  of  faint  stars 
(lifFerent   observers   did   show  a  personality.     Dr.  L.  Struve,  in 
determining  the  lunar  diameter  from  these  observations,  I  think 
came  to  the  conclusion  that  this  method  did  not  give  such  an 
accurate  result  as  he  had  hoped.     There  seemed  to  be  a  systematic 
error  of  a  more  serious   kind   than  is  usual  in  occultations  of    - 
brighter  stars.  ^ 

Mr,  Stone.     Does  this  personality  exist  in  the  case  of  reappeax-^ 
ances  as  well  as  of  disappearances  ? 

Capt.  Noble,     In  that  case  the  malt^er  is  a  differential  one,  arm.  ^ 
the  two  observers,  even  if  one  were  later  than  the  other  in  b( 
eas^s,  would  get  the  same  value  of  the  Moon's  diameter. 

The  Astronomer  Royal.     I  should  like  to  say,  with   regard 
these  Greenwich  observations,  that,  as  many  observers  were  av 
able,  several  of  them  had  to  use  small  portable  instruments 
chronometers,  and  were  therefore  working  under  somewhat 
favourable  conditions.     Looking  at  these  obseiTations  as  a  wb« 
I  was  much  impressed  with  the  very  small  range  in  most  « 
and  bearing  in  mind  that  a  second  of  time  represents,  at 
most,  only  about  a  second  of  arc  in  the  lunar  diameter,  an( 
some  cases  very  much  less,  it  seems  to  me  that  these  occultati" 
ai-e  accurate  enough  to  give  a  very  good  value  of  the  M( 
diameter,  as  good  as  can  be  expected  in  such  a  case  in  vie^ 
the  irregularities  in  the  limb.     It  is  an  unfortunate  circumsts 
in  this  particular  eclipse,  that  the  Moon's  centre  passed  to 
south  of  all  the.  stars,  so  that  the  determination  from  Green 
oi\servations  alone  will  not  be  so  g(xxl  as  it  niigl'.t  have  been  u 
other  conditions.     It  is  to  be  hoped  that  these  observations 
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pplemented  by  thoee  at  other  observatories,  so  that  a  good 
\x\t  for  the  Mocm's  diameter  may  be  obtained. 

^€U)alL    In  the  observations  made  at  Cambridge  there  is  a 

us  discrepancy.     On  comparing  the  observations  made  by 

quite  independent  observers,  the  observed  times  of  dif*appear* 

s  in  most  cases  show  a  very  good  agreement,  the  differences 

about  one  third  of  a  second  of  time.     But  the  only  marked 

nee  is  in  the  case  of  the  brightest  star — a  fifth  magnitude 

and  is  as  large  as   i;|  seconds.     There  seems  no  reason  to 

an  error  to  one  observation  rather  than  the  other. 

Cromnulin.    I  think  the   considerable   personality  which 

F.  Turner  has  mentioned  as  detected  by  Dr.  8truve  was  with 

to  very  small  stars.     In  the  case  of  nearly  all  the  observa- 

at  Greenwich  the  stars  were  staringly  visible  up  to  the  limb. 

X*  ^rorking  list  consisted  only  of  stars  contained  in  the  Bonn 

u.T^chmnsteruDg.'     The  personality  \^as  not  in  the  losing  of  the 

^*  but  in  estimating  the  time  of  the  chronometer  beat. 

-^^r.  J)y9(nK    There  is  one  point  to  be  remembered,  and  that  is 

^■^^^t,  as  the  observatory  now  extends  over  such  a  large  area,  in 

*^*^paring  observations  by  different  observers  small  corrections 

*"*>uld  be  applied  depending  on  the  place  of  observation. 

-^rof.  Turner  read  a  paper  by  Mr.  W.  R.  Brooks  on  a  modified 

^^^^m  of  Cassegrain  telescope,  which  was  on  a  plan  similar  to  that 

^^^^'^posed  recently  by  Dr.  Common.     Mr.  Brooks  stated  that  the 

'^Y^^^od  was  thoroughly  worked  out  by  him  in  1884,  and  he  was 

^^^  to  corroborate  the  results  obtained  by  Dr.  Common,  and  he 

^=^  Sieved  that  Dr.  Common's  results  would  be  crowned  with  perfect 

s. 

Prof,  Turner  then  read  a  paper  by  Dr.  Common  on  the  brachy 

e8cx)pe  of  Messrs.  Fritich  and  Forster,  of  Vienna. 

The  President.     It  is  a  very  interesting  point  I  make  in  this 

^^te  on  the  reflecting  telescope  of  Messrs.  Fritsch  and  Forster. 

re  is  no  doubt  that   Dr.  Schroeder  had  in  his  mind  these 

ntlemen  when  he  told  me  that  these  telescopes  had  been  made 

Germany.      It  is  rather   remarkable   that,  consequent   upon 

r.  Brooks'  letter  in  the  *  English  Mechanic,*  some  other  person 

ould  point  out  that  this  plan  bad  been  made  by  someone  in 

^gland  before  1825. 

^    Prof.  Turner.     I  propose  that  the  thanks  of  the  Meeting  be 

>ren  to  Dr.  Common  for  his  paper.     Capt.  Hills  and  I  can  testify 

the  interest  we  felt  in  visiting  Ealing  the  day  before  yesterday. 

^e  5-foot  is  undei^oing  alterations.     The  big  stage  on  which  our 

'^^sident  used  to  mount  to  the  eye-end  is  no  longer  necessary 

<1  has  been  taken  down ;  a  second  tube  is  being  attached  to  the 

"^.^Jsting  tube  of  the  5-foot,  and  evpry thing  is  being  arranged  so 

■^at  the  instrument  shall   be  made  in  this  new  form,  with  whidi 

^^'"'^^•rvation  will  be  practicable  from  a  low  stage  at  the  end  of  the 

^^^It^iJcope  familiar  to  the  observer  with  a  refractor.     ^Ve  must 
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acknowledgf*  that  our  President  has  the  courage  of  his  convictions 
wl'.en  he  is  demolishing  to  that  extent  the  5-foot  as  he  originally 
p  anned  it.  We  shall  hope  for  good  results  from  the  new  tele- 
scope. 

In  introducing  a  paper  on  obsenation  of  the  collimators 
through  the  cube  of  the  Greenwich  Transit-circle,  the  Astronomer 
J^of/al  said  : — 

This  is  a  short  note  on  observations  made  at  Greenwich  some 
years  ago,  in  1884-5,  to  test  a  point  to  which  Dr.  Gill,  following 
up  a  remark  of  Prof.  Xewcomb,  has  recently  called  attention. 
The  point  is  raised  in  connection  with  the  determination  of  flexure 
ot  the  Greenwich  transit-circl*^,  and  the  question  amounts  to  this: 
Was  the  change  in  flexure  observed  in  the  ye^r  1867  a  real 
clmngo,  or  was  it  only  an  error  in  the  determination  doe  to  setting 
the  tollimator  wires  in  coincidence  through  the  cube  instead  of 
with  the  instrument  raised  clear  out  of  the  way?  It  is  kno\*n 
that  there  is  a  difference  in  the  two  methods  in  the  case  of  the 
vertical  wires  which  are  used  daily  for  determination  of  colllma- 
tiou,  and  these  observations  now  prei<ented  were  made  with  the  view 
oF  determining  whether  a  similar  difference  existed  in  the  case  of 
the  horizontal  wires.  They  were  made  on  seven  occasions  when 
flexure  was  determined  in  the  years  1884  and  1885  ;  but,  unfctr- 
tunately,  when  the  flexure  results  were  printed,  these  details  were 
omitted,  as  it  is  not  usual  to  give  them,  but  I  have  now^  thought 
it  well  to  publish  these  observations.  It  will  be  seen  that  the 
differences  of  the  readings  for  coincidence  of  the  wires  of  the 
North  and  South  collimators  in  the  two  positions  of  the  instru- 
ment are  very  small,  tlie  mean  of  the  Feven  determinations  being 
represented  by  about  o''*09  :  and  as  the  efl^ect  on  the  determination 
of  the  flexure  would  be  only  half  this,  viz.  o''-o45,  I  cannot  place 
any  confidence  in  the  idea  that  the  observed  change  in  the  flexure 
was  due  to  a  change  in  the  method  of  observation. 

Mr,  Stone,  1  am  glad  the  Astronomer  Koyal  has  brought 
forward  this  matter,  because  some  years  ago  a  statement  was 
made  that  there  was  no  proof  whatever  of  flexure  in  the  Green- 
wich transit-circle  caused  by  the  piercing  of  the  cube.  I  had  a 
strong  feeling  myself  about  the  matter  at  the  time,  and  made  some 
observations  relating  to  the  subject.  The  point  brought  forward 
now  is  of  considerable  importance  with  regard  to  this  question, 
and  it  is  very  desirable  that  these  observations  should  be  re- 
peated from  time  to  tin)e.  I  have  a  distinct  recollection  that 
similar  observations  were  made  at  the  time  that  the  cube  Mas 
pierced. 

Mr,  ThacJreray  then  read  a  paper  on  the  value  of  the  nutation 
constant  found  from  meridian  observations  of  Polaris  made  at 
(Ti'eenwich  from  1 836-1 892.  Some  years  ao^o,  after  the  Green- 
wich transit-circle  had  been  in  use  some  twenty  years,  Mr.  8tone 
discussed  the  Greenwich  Observations  (Mem.  E.  A,  S.  v.  p.  35), 
and  found  that  the  resulting  value  of  the  nutation  constant  was 
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s<">  X3n  eswhat  smaller  than  that  found  by  Peters.      More   recently 

i^«^<:»f- Newcomb  has  discussed  the  observations  from  185 1-1889, 

«-»^»-<i     got  a  somewhat  similar  result.     The  results  of  the  whole 

}>«^'^^«:"ic3d  now  treated  of  give  a  vahie  of  this  constant  which  is  per- 

si^t}^nt\y  srualler  than  that  of  Peters  and  practically  the  same, 

^^  *"»^t:her  deduced  from  the  observations  of  Right  Ascension  or 

^?<2lination.     The  results  of  each  year's  observations  have  been 

u.ced  to   1890  by  Chauvenet's  formula,  and  the  values  of  the 

|>er  motion  (adopted  from  the  observations)  of  +o'*i2ooaud 

''^•oo5  for  the  epoch   i890'o.     A  graphical  representation  of 

results  showed  discordances  in  Right  Ascension,  which  sug- 

personality  as  a  probable  cause ;  and  the  observations  have 

lore  been  discussed  for  this  purpose  on  the  same  lines  as  was 

in  the  case  of  the  Sun.     Mr.  Criswick  was  taken  as  standard 

'^*?rver,  and  on  the  assumption  that  his  personality  remains  con- 

fc  for  the  period  covered  by  his  observations  (of  which  there  is 

^^•^^      iproof  to  the  contrary),  corrections  have  been  deduced  and 

I>lied  to  the  observations,  the  range  of  which  was  in  general 

2%  the  result  being  that  the  discordances  were  not  removed, 

value   of    the   nutation   consent  already  derived   was    not 

^*^*^teriaily  altered,  but  that  the  resulting  value  of  the  proper 

*^^^"tion  was  considerably  changed,  viz.  to  -f  o'*i550i  a^id  the  dis- 

'clances  assumed  an  appearance  of  a  periodic  character,  which 

^vild  be  fairly  satisfied  by  a  40  years'  curve  with  an  amplitude 


r.  Stone,     This  paper  is  very  interesting  to  me,  because  it  is  a 
^'^ii^Vinuation  of  work  I  did  some  years  ago.     Mr.  Thackeray  has, 
•^^^ever,  in  working  up  his  results  tried  to  reduce  them  down  to 
^«  habit  of  Mr.  Criswick  as  the  standard  observer.     But  there  is 
^^  proof  that  Mr.  Criswick's  hnbit  has  remained  the  same  over 
^  veiirs.     Whilst  the  number  of  observers  employed  at  Green- 
*ch  has  sometimes  led  to  apparent  roughness  in  the  observations, 
-^    it  is,  after  all,  one  of   the   strong  points  of  the  Greenwich 
-V^t^em  when  we  come  to  the  discussion  of  svst^matic  errors  ex- 
deling  over  long  periods  of  time;  because  I  think  the  mean  habit 
large  number  of  observers  is  less  likely  to  change  than  the 
t  of  a  single  observer  over  a  long  interval. 
^^^Vof.  Turner,     This   paper  seems  to  me  to  be  an  extremely 
le  one,  dealing  as  it  does  with  the  results  of  nearly  half  a 
^tury's  observations  at  Greenwich.     I  hope  it  is  but  one  of  a 
^ies  of  papers  analyzing  the  results  which  have  been  accumu- 
^irig  for  so  long.     The  personality  question  is  an  important  one ; 
^  ^^  although  Mr.  Thackeray  has  arrived  at  a  negative  result,  showing 
*^*Jtt  the  personality  is  not  very  large,  it  is  a  valuable  one,  because 
ia  a  positive  result  also.     It  shows  one  can  trust  the  mean  of  a 
^"^  number  of  observers  better  than  a  single  one. 
,^  -^r,   W,,  W,  Bryant  then  gave  th«  substance  of  a  paper  on 
^^las  and  Vesta,  which  consisted  of  a  list  of  stars  with  their  places 
which  these  planets  would  pass  during  the  ensuing  summer. 
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Tills,  he  said,  \va«  for  the  benefit  of  observers  who  proposed 
making  micrometer  or  photometric  observations. 

Prof,  yui^i^rread  a  paper  by  Mr,  Dennis  Taylor  on  "  A*  Negative 
Optical  Proof  of  the  Absence  of  Seas  in  Mars."  Mr.  Taylor  sug- 
gested that  if  there  were  water  on  Mars,  and  it  was  in  an  undis^ 
turbed  state,  we  ought  to  see  a  minute  image  of  the  Sun  formed 
in  the  surface  of  the  water,  and  that  this  would  show  as  a  ist  or 
2nd  magnitude  star,  and  he  regarded  the  absence  of  any  such 
appearance  as  a  negative  optical  proof  of  the  absence  of  seas. 
Since  the  paper  had  been  first  written  it  had  been  modified,  because 
it  appeared  that  Sehiaparelli  had  dealt  with  the  question  before, 
and  rrof.  Phillips  bad  also  raised  the  question.  Mr.  Taylor  had 
made  some  experiments  with  a  thermometer-bulb  illuminated  by  a 
candle,  and  placed  at  such  a  distance  as  to  more  or  less  represent 
Mars  to  scale.  The  general  argument  was  distinctly  in  favour  of 
the  conclusion  that  if  there  was  anv  water  on  Mars,  even  of  the 
width  of  a  canal  which  could  not  be  less  than  a  few  miles — Mr. 
Taylor  took  an  area  of  six  or  seven  miles  in  diameter  as  sufficient 
to  give  an  appreciable  bright  image  such  as  a  and  magnitude  star — 
if  there  was  water  on  that  area  he  thinks  we  ought  to  get  the 
appearance  of  such  a  star.  He  deals  cursorily  with  the  roughness 
of  the  sea,  his  argument  being  that  there  must  have  been  moments 
when  it  was  calm.  Of  course,  if  the  seas  were  always  rough,  the 
reflection  would  be  diffused ;  but  Mr.  Taylor  has  concluded  from 
his  experiments  that  even  then  if  there  were  any  water  on  Mars 
we  should  see  a  bright  patch. 

CapL  Noble.  Some  few  years  ago,  another  Fellow  of  the  Society 
brought  an  instance  of  what  he  called  specular  reflection  before  us ; 
1  think  at  that  time  it  was  in  the  case  of  Venus ;  but  instead  of 
there  being  a  point  of  light  on  Venus,  it  was  suggested  that  the 
appearance  was  of  the  shape  of  a  sausage. 

I'he  Astronomer  Jlo^/al.  I  sh(»uld  like  to  ask  whether  Mr.  Taylor 
has  taken  any  account  of  the  diffusion  of  the  atmosphere  of  Mars, 
because  in  considering  the  reflection  from  Venus  that  was  an  im- 
portant modifying  circumstance,  and  the  question  is  how  far  this 
will  modify  the  shape  of  the  point  of  light  and  spread  it  out  to 
such  an  extent  that  it  would  hardly  be  appreciable  to  our  e^es. 

Ths  President,  There  is  one  point  that  is  very  interestiug,  and 
that  is  the  connection  between  the  light  from  a  star  and  the  light 
from  the  Sun.  What  proportion  does  a  ist  magnitude  star  bear 
to  the  light  of  the  Sun?  It  is  given  by  different  authorities  from 
40,000  millionths  to  something  more  and  something  less.  Now  by 
the  specular  reflection  from  Wars,  supposing  it  have  a  perfect Iv 
reflecting  power,  we  have  a  meaus  of  estimating  what  ma«:nitude 
star  would  be  seen  under  those  conditions.  If  we  take  it  that 
the  Sun  would  be  fully  reflected  from  a  convex  mirror  of  the  same 
curvature  as  Mars,  which  would  give  an  image  of  7  miles  in  dia- 
meter, we  can  easily  conceive  that  the  whole  surface  of  the  visible 
hemisphere   might   be  covered  with  such   specula.     Aow  in   the 
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hemisphere  when  Mare  is  near  opposition  we  find  that  about  135 
nnillioD  million  such  specula  could  be  placed ;  that  is  to  say,  we 
CMKi  get  reflected  light  from  that  number,  but  the  light  is  not  I'ully 
reflected.  If  we  have  ^th  of  the  light  which  falls  perpendicu- 
istrly  upon  the  surface  of  water  i-eflected,  a  rough  calculation  shows 

zbstt  we  might  get  a  12th  or  ijth  magnitude  star  reflected  from 

th^  conrex  surface  of  the  water  on  Mars. 

The  following  papers  were  announced  and  partly  read : — 
'^ohn  TeibttU.     "  Equatorial  Comparisons  of  Jupiter  and  X  Oenii- 
iioruai." 

*V.    Ji,  Brook:      "On  a  Modified  Form  of  Cassegrain  Tele-- 
scope," 

■*/.  F.  Newall.     "  Kole  on  the  Total  Eclipse  of  the  Moon,  1895 
March  10." 

-/*.  £«u-t«.     "  Note  on  ij  Cassiopeia." 

-R-  r.  A.  Innei.     "Occultation  of  Antares,  1894  October  31," 
-^.  W.  Rohertt.     "  Parallax  of  a  Centauri  and  /J  Cenlauri,  from 
^etidian  Measures  made  at  the  Boyal  Obsenatory,  Cape  of  Good 
l^ope,  1879-81." 

"»■-  A.  A.  Common.     "  The  Brachy  Telescope  of  Messrs.  Fritsch 
and  Forster.of  Vienna." 

liadtliffe  Observatory,  O^rford.     "  ObservfttioDfl  of  Occultations 
oE  Stars  during  the  Lunar  Eclipse  of  1895  March  10.'' 
^-    J.  Newbti/in.      "The   Total    Eclipse   of    the   Moon,   1895 
March  10,  and  the  Solar  Eclipse  of  1895  March  25." 
^.  W.  Bryant.     "  Pallas  iind  Vesta  in  1895." 
^*>iial  (Atemaiary,  Qreenvneh.    "  Observations  of  Occultations  of 
'""^  during  the  Total  Eclipse  of  the  Moon,  1895.  March  10." 
f  ■*°3'ai  Obttrvaiory,  Oreenwich.      "  Note  on  the  Observations  for 
J^'i^ridence  of  the  Collimaiors  made  through  the  Cube  of  the 
"'^Hwich  Transit-Circle." 

.     '    X.  E.  Breyer,     "  Obaenations  of  the  Partial  Eclipse  of  1895 
'''*^cj,  25." 

^*«  fotlowing  Candidates  were  proposed  for  election  as  Fellows 
"'  '^»«  Society  :— 

^■^^hA.  Fee<puon,  Newlands,  Oak  Hill,  Surbiton,  S.W.  (pro- 
pog^^  by  H.  B.  Chamberlin). 

^ ^orge  Andmrt  Hill,  Assislaot  Astronomer,  United  States  Kavul 
"**^natorv,  Washington  (proposed  bv  James  E.  Keeler). 
^•~»i^  William  Bohgim,  Fellow  of  Christ's  College,  Cambridge 
'V^posed  by  J.  W,  L.  Glaisher). 

W'T.  J.  hantie-Parler,  LL  D.,  Bennington  House,  Stevenage, 
iUits(jropo*ed  by  Eobert  Wigglesworth). 
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BRITISH  ASTRONOMICAL  ASSOCUTION. 

The  fifth  ordinary  meeting  of  the  present  session  was  held 
March  27  th  at  University  College,  Gower  Street,  Mr.  E.  Walt 
Maunder  in  the  chair. 

Mr,  B.  E.  Cammdl  read  the  report  of  the  Mars  Section. 

Tlie  President  congratulated  Mr.  Camoiell  on  the  success  of 
Section  during  the  past  opposition,  and  on  the  promptness 
which  he  had  presented  his  report.     The  number  of  drawings 
in  was  just  double  that  which  bad  been  received  in  1892,  indicati- 
an  increasing  int-erest  in  this  department  of  work. 

Miss  Everett  gave  ahstracts  of  a  number  of  reports  of  the  to  ■      n^al 

eclipse  of  the  Moon  of  March  10,  sent  in  by  Mr.  Gwyn  ^f ^  Iger 

(Dinxjtor  of  the  Lunar  Section). 

Mr,  Henrtf  Ellis  described  his  unsuccessful  attempt  to  phofl^BS'^^to- 
gra]>h  the  eclipsed  Moon  with  his  12-in.  reflector. 

Mr,  G,  J,  Newhegin  stated  that  he  had  been  equally  unsuccess-  ^ir  ^ssful 
in  a  similar  attempt. 

Miss  Everett  thought  it  might  interest  members  to  know  w'M — ^^~hat 
was  done  at  the  Royal  Observatory  at  Greenwich  on  the  occas-  m*  j 
of  the  recent  eclipse.     The  weather  conditions  were  almost  perf^^- 
137  observations  of  disappearance  or  reappearance  of  14  stars 
recorded  by  the  1 1  observers  engaged. 

l^he  President,  in  thanking  Mr.  Elger  and  the  members  of  t1 
Section  who  had  co-operated  with  him  in  the  observation  of  tLi 
e'lipse,  remarked  that  it  was  seldom  that  they  had  so  good  i- 
chance  of  observing  these  rarer  phenomena  at  Greenwich,  as  tbej 
had  on  this  particular  occasion,  for  they  were  noted  for  their  ill- 
luck  in  the  matter  of  weather.     One  of  the  great  puzzles   about^^ 
lunar  eclipses  was  the  great  difference  from  one  eclipse  to  the 
other  in  the  brightness  of  the  Moon,  and  he  did  not  think  that  any 
completely   satisfactory   explanation    had   yet   been   given.      He 
thoui^ht  that  the  failures  to  photograph  the  eclipsed  Moon  were  to 
be  accounted  for  by  the  extreme  faintness  of  -the  light.     Prof. 
Pickering  had  estimated  that  the  eclipsed  Moon  was  as  much  fainter 
than  the  Moon  as  the  full  Moon  was  fainter  than  the  Sun. 

Mr,  Hardy  suggested  that  there  might  be  a  condition  of  latent 
liijht.     He  thought  that  the  terras  "dark  coppery  tint"  and  "red  ^'^ 

tint ''  were  too  vague.     He  was  inclined  to  describe  the  tint  as 
roseate.  ^ 

The   President  reported   that  Mr.  F.   W.  Levander  had  been  ^*^ 

appointed  Hon.  Librarian,  and  that  Members  would   be  able,  by  '^ 

appointment  with  Mr.  Levander,  to  change  their  books  on  other 
than  meeting  days.  ^ 

Mr,  Petrie  read  papers  on  the  "  Zodiacal  Light,"  by  Mr,  Hennj 
Corder  and  Mr.  S,  M,  B.  Gemmill,  and  a  note  on  the  same  subject 
bv  Miss  Brown. 

Mr,  Joseph  Liint,  B.Sc,  read  a  paper  on  **  Stellar  Photography 
without  a  Driving-Clock.**    Mr.  Lunr  pointed  out  that  the  users  of 
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the  splendid  telescopes  of  the  International  Survey  of  the  Heavens 
had  many  difficulties  to  contend  with  which  were  not  felt  by  the 
users  of  small  photographic  telescopes  and  cameras,  and  that  while 
the  larger  instruments  must  be  driven  by  elaborate  machinery,  the 
stxialler  instruments  such  as  he  bad  used  could  be  driven  without 
clockwork  at  all,  the  stars  being  followed  without  even  a  slow- 
motion  rod,  a  gentle  hand-pressure  being  all  that  was  required. 
His  guiding  telescope  was  a  2^-in.  by  Cooke  fitted  with  cross-wires, 
*yid  by  placing  the  star-image  considerably  out  of  focus,  he  had  no 
difficulty  in  bisecting  the  disc  by  both  cross-wires,  so  that  any 
inequality  in  the  four  quadrants  could  easily  be  detected.  He 
^*^^d  Edwards's  instantaneous  isochromatic  plates,  and  the  stars 
Bhoi^ed  on  the  negatives  as  beautifuily  circular  sharp  impressions. 
^^ith  half-an-hour's  hand -driving,  stars  down  to  the  loth  magni- 
^^^'ie  were  secured,  whilst  an  exposure  of  an  hour  on  the  PleisMdes 
fe^ve  stars  of  the  nth  magnitude. 

^IVCr.  Lunt's  paper  was  illustrated  by  a  number  of  lantern-slide 
''^productions  of  his  photographs. 

-W>.  Newhegin  thought  Mr.  Lunt  was  to  be  congratulated  on  the 
^^^^uty  of  the  work  which  he  had  done. 

^?u  President  said  it  was  certainly  no  small  achievement  to  have 
*? "twined  such  beautiful  photographs  without  the  assistance  of  a 
* ,5*^ ^tig-clock.  It  opened  a  very  considerable  field  to  many  who 
^  *^herto  must  have  felt  that  the  field  of  astronomical  photography 
«  closed  to  them. 

>.  A.  J,  S,  Adams  read  a  note  on  "  Apparent  Umbral  Pro- 
^^**ion,  and  its  Effect  upon  Foreshortening  in  Solar  Groups ; " 
Mr,  Peine  read  a  paper  by  the  Rev,  T,  M.  Foulkes,  MA^  on 
rvations  of  the  Planet  Jupiter  on  March  4,  18.95. 
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■^^  the  Meeting  of  this  Society  on  Wednesday  evening  April  17th, 

^^=^ioh    was   held  at    the    Surveyors'    Institution,    Westminster, 

^^^^^ssrs.  F.  C.  Bayard  and  W.  Marriott  communicated  a  paper  on 

T^he  Frost  of  January  and  February  1895  over  the  British  Isles." 

■^^  cold  perio<l,  which  commenced  on  December  30th  and  termi- 

^'^t^d  on  March  5th,  was  broken  by  a  week's  mild  weather  from 

•   ^nuary  14th  to  21st,  otherwise  there  would  have  been  continuous 

*^  rx>st  for  66  davs.    Temperatures  below  1 0°  Fahrenheit,  and  in  some 

^^^=aes  below  zero,  were  recorded  in  parts  of  England  and  Scotland 

^tween  January  8th  and  13th;    while  from  the  26th  to  the  31st, 

^^d  from  February  5th  to  20th,  temperatures  below  10°  occurred 

^n  every  day  in  some  part  of  the  British  Isles.     The  coldest  days 

vere  February  8th  to  the  loth.    The  lowest  temperatures  recorded 

^ere  — 17°  at  Braemar.  and  —11°  at  Buxton  and  Drumlanri^'. 

fteraean  temperature  of  the  British  Isles  for  January  was  about 
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7%  and  for  February  from  11°  to  14^  below  the  arelvg^,  while  the 
mean  temperature  for  the  period  from  January  26th  to  February 
19th  was  from  14^  to  20^  below  the  average.  The  distnbution  of 
atmospheric  pressure  was  almoet  entirely  the  reverse  of  the 
normal,  the  barometer  being  highest  in  the  north  and  lowest  in 
the  south,  the  result  being  a  continuance  of  strong  northerly  and 
easterly  winds. 

1  he  ill-effect  of  the  cold  on  the  public  health  was  very  severe* 
young  children  and  old  people  especially  suffering.  The  number  of 
deaths  in  London  due  to  diseases  of  the  respiratory  organs  rapidly 
increased  from  February  2nd  to  March  2nd,  when  the  weekly 
number  was  1448,  or  945  above  the  average.  Rivers  and  lakt^ 
were  frozen,  the  ice  in  some  places  being  more  than  10  inches 
thick. 

The  frost  will  long  be  remembered  for  its  effect  on  the  water- 
pipes  all  over  the  country,  in  mauy  cases  householders  being 
without  water  for  more  than  9  weeks.  As  the  result  of  enquiries 
the  authors  find  that  mains  have  frozen  which  have  been  laid  as 
low  ns  3  ft.  6  in.  from  the  surfaee  of  the  ground  to  the  top  of  the 
pipe.  It  appears,  however,,  that  the  nature  of  the  soil  had  &r 
more  to  do  with  the  depth  to  which  the  frost  penetrated  tlian  the 
intensity  of  the  frost  its<»lf. 

From  a  comparison  of  previous  records  the  authors  are  of 
opinion  that  the  recent  frost  was  more  severe  than  any  since  1814. 

Mr.  Birt  Acres  also  read  a  paper  on  **  Some  Hints  on  Photo« 
graphing  Clouds." 


The  Solar  Eclipse  0/1896  August  8. 

As  it  appears  from  some  earlier  notes  in  the  'Observatory'  that 
preparations  will  be  made  in  England  for  observing  or  seeing  the 
total  eclipse  of  the  Sun  next  year  in  Norway,  perhaps  the  following 
remarks  may  be  of  interest  to  some  readers  as  supplementing  the 
information  given  by  other  correspondents. 

Last  summer  I  had  occasion  to  spend  most  of  the  month  of 
August  in  the  neighbourhood  of  Vadso  in  making  astronomical 
observations.  I  had  to  determine  the  latitude,  the  difference  of 
longitude  from  Christiauia,  and  an  azimuth  at  the  eastern  end  of  a 
base  line  measured  there  some  years  ago  for  the  Geographical 
Survey. 

The  weather  was  more  variable  than  is  usual  in  lower  latitudes. 
On  one  of  the  early  days  (July  30)  when  the  installation  was  going 
on,  and  the  portable  observing-hut  had  not  yet  been  erected,  I  had 
to  oHserve  in  a  gale  of  north  wind  with  a  temperature  of  4°  C. 
This  is  hard  work,  but  everyone  who  has  had  experience  of  field 
observations  in  Norway  will  be  prepared  for  it.  As  long  as  the 
temperature  was  low,  about  10°  C,  the  observations  were  often 
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rrupted  by  clouds  or  fog.     This  was  not  a  sea-fog ;  it  often 

e  drifting  from  the  inland,  as  is  very  common  on  tiie  ''*'  Fjeld  *' 

.N'orway,  bat  in  lower  latitudes  only  in  greater  heights  above  the 

— leveL     In  the  middle  of  Auguisit  a  remarkable  change  took 

Por  some  days  the  temperature  of  the  air  went  up  to  25°  C. 

t^y^e  daytime,  mostly  with  a  clear  sky.     In  favourable  weather 

AHTorking  day  began  about  noon  and  lasted  to  4  or  5  in  the 

ruing.     Some  of  the  nights  of  this  period  were  extremely  fine, 

Mars,    Jupiter,  and   Venus   (the   two   latter  circura polar) 

Inkling  in  the  clear  summer  sky  about  midnight.      Later  on  thef 

her  was  spodt  by  thurtder  coming  up  from  the  south  and 

ing  temperature. 

think  the  chances  for  observation  of  the  eclipse  will  be  about 

f^n^  as  in  the  temperate  zones  with  a  low  Sun. 

*Xhe  character  of  the  country  in  the  eastern  part  of  Finmarken 

quite  a  contrast  to  tliat  of  Nordland.      While  the  latter  has 

and  steep  mountains  vith  alpine  forms,  the  land  on  ihe  north 

of  the  Varangerf jord  (Nord-Varanger)  is  gently  undulated 

comparatively  low.      Already  some  few  hundred  metres  be- 

Ic^ixid  the  town  of  Vadso  the  character  of  the  '*  Fjeld "  is  marked 

^y^  the  creeping  dwarf  birch  {Betula  nana)  and  a  little  farther  from 

^^^  coast  by  numerous  moors  and  lakes,  reindeer^moss,  etc.     The 

&l>ove-name(l  astronomical  station  was  only  2  kilometres  north  of 

^^Uo  and  126  metres  above  the  sea;  but  nevertheless  I  had  an 

^^Tnost  perfectly  free  horizon,  with  a  view  of  the  whole  Varanger- 

Q'>rd  and  a  great  part  of  the  country,  the  Eussian  coast  in  the 

^r  east.      Though  not  a  single  tree  was  visible  (forests  are  only 

^ound  in  the  inner  parts  of  Syd-Varanger,  on  the  other  side  of  the 

^3ord)  there  would  sometimes  be  a  splendid  view,  especially  with  a 

Vow  night  Sun  reddening  the  mountains  of  Syd-Varauger,  which 

^^  in  some  parts  a  little  higher,  400-500  metres. 

Some  of  the  several  thousands  of  (so-called)  tame  reindeer  which 
stray  about  quite  by  themselves  in  Nprd- Varanger  in  this  part  of 
the  year  will  occasionally  come  down  to  th^  const.  During  my 
8tay  it  happened  two  or  three  times  that  some  hundreds  of  them 
®inae  peacefully  trotting  past  my  tents. 

Thtj  mapping  of  this  part  of  the  country  is  not  far  advanced ; 
of  the  maps  of  the  G^eographicnl  Survey  in  the  scale  i  :  100,000 
<5nly  four  sheets  have  appeared,  one  of  which  represents  a  part  of 
the  coast  of  S vd- Varan ger ;  but  I  am  informed  that  some  more 
^eets  of  Syd-Varanger  and  one  of  Nord-Varanger,  containing  the 
^nd  about  Vadso,  will  be  published  in  the  course  of  this  year. 

^8  to  the  coast  of  Nordland,  which  will  probably  be  visited  not 
^  much  for  observing  as  for  looking  at  the  eclipse,  there  are 
*veral  islands  and  some  accessible  points  on  the  coast  with  a 
sufficiently  free  horizon. 

Lastly,  I  subjoin  the  following  results  of  a  calculation  of  the 
^^0  iniier  contacts,  made  from  the  elements  given  in  the  *  Connais- 
•Qce  (lea  Temps'  (mean  semidiameter  of  the  Sun  15'  59"*63,  of 
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the  Moon  15'  32'''83,  and  Xewcomb's  corrections  to  Hans< 
Tables)  and  expressed  in  Mid-Euivpean  Time^  which  was  iutrodu 
in  Norway  at  the  bt-ginning  of  this  year.  P  is  the  positi 
angle  of  the  point  of  contact  relative  to  the  Sun's  centre.  . 
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The  point  here  called  Vadso  is  the  above-named  astronoin 
station.  The  fact  that  Ekkero,  though  14  kilometres  east 
Vad^io  and  farther  on  in  the  track  of  the  shadow,  has  the  1 
contact  2*  earlier  and  the  last  contact  almost  at  the  same  mom 
as  Vadso  (the  moment  of  greatest  phase  is  I'-i  earlier)  is  an  effec 
the  angle  of  14°  between  the  long  axis  of  the  very  elonga 
shadow  (Sun's  altitude  14"^)  and  the  direction  of  the  central  li 
the  azimuth  of  the  iirst-uamed  is  about  83°  and  of  the  latter 
from  north  towards  east.  Though  both  Vadso  and  Ekkero  ar 
little  to  the  north  of  the  central  line,  the  last  contact  will  for  b 
stations  take  place  in  the  south-west  quadrant  of  the  ner 
elliptic  shadow. 

With  regard  to  the  position-angles  of  the  points  of  contaci 
may  be  remarked  that  Bessel's  original  treatise  on  eclipses  givt 
formula  for  the  outer  contacts,  which  is  also  to  be  found  elsewht 
sometimes  (as  in  Briinnow's  'Astronomy'  and  the  *  Conuaissa 
des  Temps ')  followed  by  an  incorrect  remark  about  the  anni 
eclipse,  but  nothing  about  the  total.  J  shall  therefore,  viith 
brevity,  develop  the  formula  here  used. 

If  A  is  a  point  on  the  Earth's  surface,  C  the  point  of  intersect 
between  the  axis  of  the  shadow-cone  and  the  plane  through 
perpendicular  to  the  axis,  then,  using  Bessel's  notation,  M  is 
position-angle  of  C  relative  to  A.  If  A  is  situated  on  the  surf 
of  a  shadow-cone,  a  plane  through  the  line  AC  and  the  Sl 
centre  will  cut  the  Sun's  limb  in  two  points,  one  of  which  is 
point  of  contact  for  which  the  angle  P  is  sought.  Now  if  A  is 
the  outline  of  the  penumbra  (outer  contacts)  or  of  the  prolou; 
shadow  (annular  eclipse),  the  line  from  A  to  the  point  of  cout 
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cut  the  ax^s  of  the  shadow-cone  on  the  way  to  the  Sun,  con- 
€ufly  the  position  of  the  contact-point  relative  to  the  centre 
fae  Sun  will  be  the  inverse  of  the  position  of  A  relative  to  C, 
therefore  the   same   as   the  position   of   C  relative    to   A, 
-     IP=M.      But  if  A  is  on  the  outline  of  the  real  shadow  (total 
ipse)  no  intersection  with  the  shadow  axis  takes  place  between 
d  the  Sun,  and  the  same  reasoning  gives  P=M-i-  i8o°. 
M  is  calculated  for  the  right  time,  this  will  suffice.     When  P 
be  expressed  by  the  angles  called  by  Bessel  N  and  ;^,  it  ca'i 
ade  by  putting  m=L  (partial  and  total)  or  m=  — L  (annular) 
"t^l^e  two  equations, 

^«sin  (M— N)=Lsin\/^    and     m  cos(M  ~N)=Ij-Lcos\^, 

M-e  the  upper  sign  is  adapted  to  the  first  of  the  two  contao's 
sidered  if  L  is  positivn,  to  the  last  if  L  is  negative,  and  vice 
rm.  for  the  lower  sign  ;  cos ;//  being  always  positive. 
Liis  gives  for  wi=L : 

Beg.|''^"<X"S"''^"''  f  lthatis,M-N=i8o'>-^; 
°   [  COS  (M— N)=  —  cosip  J  '  ^' 

(  coe(M— N)=co8  \fi      J 

:for  m=B  — L  the  same  values  with  contrary  sign  for  \//. 
ese  results,  combined  with  the  relations  between  P  and  M, 
"^'^   the  following  values  of  P  for  the  three  sorts  of  eclipses  : 

Beginning.  End. 

Partial    N-;//-fi8o°  N  +  ^ 

Total N-O/  N-hi//4-i8o° 

Annular N  +  iP+i8o°  N-J/. 

Xinmreity  Ob'ervatory,  Chrietiania,  H.  Geelmutden. 

1895,  April  5. 

T*.S. — Since  the  above  wns  written  and  sent  I  have  received  the 

'Nautical  Almanac'  for    1897  and    1898,  where   the   Bess-liau 

elements  for  calculating  eclipses  are  introduced.     The  notation 

^sed  above  is  mainly  the  same  as  in  the  '  Connaissance  des  Temps,' 

out  with  the  interchange  for  the  total  and  annular  eclipse  of  the 

'^^gn  of  the  quantity  L.     In  this  case  the  angle  ^  enters  in  the 

t^'o  last  sets  of  formulas  above  with  contrary  sign,  so  that  the 

formulae  for  the  annular  eclipse  agree  with  those  for  the  partial, 

^d  for  the  total  the  same  expressions  hold  good  when  beginning 

wid  end  are  interchanged.  H.  Gr. 


Some  anomalous  Sidereal  Spectra, 

The  first  proceeding  of  science  is  to  lay  down  rules ;  the  next,  to 
note  exceptions  to  them.  Orderly  arrangement  is  a  sine  qua  non 
U)  progress  >  but  no  sooner  is  it  fairly  well  established,  than 
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'^  residual  phenomena  "  (to  iise  Sir  John  Kerschers  phrase)  a«aert 
their  importance.  That  stage  has  certainly  been  reached  in  re- 
searches regarding  the  spectra  oE  stars  and  nebulie.  Not  th&t 
their  classiiication  is  entirely  satisfactory.  It  is,  however,  com- 
prehentiive,  and  in  its  main  lines  so  clearly  marked  out  by  nature 
that  unconformable  objects  at  once  arrest  attention  and  challenge 
careful  scrutiny.     Let  us  take  a  few  examples. 

Two  of  the  great  nebulae  offer  peculiarities  in  the  quality  of 
their  light  which  have  as  yet  received  Uttle  attention.  The  Trifid 
in  Sagittarius  evidently  belongs  to  the  gaseous  class.  Its  greenish 
colour,  irregular  form,  and  situation  in  the  thick  of  the  Milky 
"Way,  plainly  indicate  its  fundamental  nature ;  and  the  Harvard 
observers  in  1 869- 7 3  derived  from  it  a  spectrum  consisting  of  one 
bright  line,  roughly  measured  as  of  wave-length  499,  but  identified 
unhesitatingly  as  the  usual  '*  air-line.''  Father  Secchi  perceived, 
besides  the  chief  line,  a  trace  of  P.  Nevertheless,  only  a  short 
continuous  spectrum,  apparently  limited  to  the  green  and  blue, 
with  a  central  brightening,  the  position  of  which  could  not  be 
determined  with  a  small  spectroscope,  was  visible  to  JProfessor 
Keeler  in  1890.  It  need  hardly  be  said  that  the  observations  of 
his  predecessors  cannot  in  any  way  be  compared  with  his.  Further 
detailed  inquiries,  especially  by  photographic  means,  are,  however, 
most  desirable. 

The  spectrum  of  the  multiple  star  planted  at  the  inner  extremity 
of  one  of  the  three  lobes  constituting  this  nebula  makes  another 
point  of  discrepancy.  At  Harvard  College  it  was  recorded  as 
continuous  up  to  wave-length  428,  with*  many  bright  lines  and 
some  bands  (presumably  of  absorption).  At  Lick  no  break  in  the 
prismatic  light  could  be  detected.  Here,  again,  a  spectrogram 
taken  with  a  sufficiently  powerful  instrument  would  be  of  grejit 
interest,  and  might  prove  decisive  as.  to  the  real  connection  of 
the  star-group  \^ith  the  nebula  in  which  it  appears  to  be  immersed. 

The  *' looped  nebula"  surrornding  the  star  30  Doradus  is  in 
appearance  very  unlike  the  Tritid.  It  seems  as  if  made  up  of 
delicate  luminous  fibres  woven  into  a  large  openwork  pattern  : 
and  its  situation  as  one  of  the  multifarious  inmates  of  the  Greater 
Magellanic  Cloud  lends  it  peculiar  interest.  Its  spectrum  was 
first  observed  by  Mr.  C.  E.  Burton  in  1874.  With  the  inadequate 
means  at  his  command  he  found  it  to  be  strongly  continuous,  but 
crossed  by  the  distinctive  green  ray  of  that  class  of  object.  We 
are  nevertheless  curtly  told  in  the  forty-seventh  Annual  Report 
of  the  Harvard  College  Observatory  (for  1892),  that  the  spectrum 
in  question  is  "unlike  that  of  other  gaseous  nebulae.*'  In  what 
respects  unlike  we  are  left  to  conjecture.  The  remark,  however, 
opens  up  a  train  of  reflections.  Does  singularity  of  spectrum,  we 
ask  ourselves,  depend  upon  singularity  of  position  ?  Can  there 
be  a  chemical  diversity  between  the  nubeculae  and  other  sidereal 
aggregations?  Or  may  not  rather  the  course  of  development 
prescribed  by  the  unique  conditions  prevailing  in.  them  differ  from 
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L^3^^  pursued  elsewhere?  To  these  queries  no  answer  can  even 
ft  hinted  except  through  the  interveution  of  the  spectroscope, 
^^irfaaps  Dr.  Gill  may  see  his  waj  to  carrying  out  the  necessary 
.'^^^stigations  with  the  M'^Clean  spectro- photographic  apparatus  to 
^  erected  at  the  Cape,  it  is  hoped,  in  1896.  It  may  be  added 
t  the  determination  of  this  nebula's  line-of-sight  motion  would 
of  extreme  interest.  If,  however,  its  spectrum  is  to  be  made 
liable  for  this  purpose,  it  must  include  some  known  lines — 
members  of  the  hydrogen  series,  for  instance,  should  the 
nebular  ray  be  really  missing  from  it.  The  movement  when 
tained,  may,  it  is  true,  if  conducted  in  a  retreating  direction, 
t:Mcl  wth  moderate  velocity,  be  considered  as  proper  to  the  Suii 
EB- "tiller  than  as  proper  to  the  nebula;  but  any  that  may  remain' 
'V'^iT  and  above  will  disclose  one  of  two  things — either  a  translation 
'^^  t;He  Magellanic  Cloud  as  a  whole,  or  nn  interstitial  movement  of 
^^  various  masses  jointly  composing  it.  Having  regard  to  the 
l^iral  form  of  their  arrangement,  as  photographed  by  Mr.  Eussell, 
^^iToulation  round  a  common  centre  is  not  indeed  to  bo  looked  for ; 
k>i^t;  the  sb'ghtest  indication  as  to  their  dynamical  relations  would 
^*^^  all  the  more  welcome.  It  might  afford  the  first  clue  to  what 
Uo\v  appears  an  inextricable  labyrinth. 

Stars  of  the  fourth  type  are  commonly  distinguished  by  their 
^•^^p  red  hue  ;  a  corresponding  deficiency  in  their  more  refrangible 
i^^ys  accentuating  and,  after  a  manner,  explaining  the  peculiarity. 
^et  it  is  not  an  essential  feature  of  the  type.     Two  stars  unmis- 
takably belonging  to  it  were  found  nevertheless  at  Harvard  College, 
^n  1891,  to  be  visually  devoid  of  colour,  and  to  show  spectra  well 
extended   in  the  blue.      They  are  both  included  in  iSchonfeld's 
'  Durchmusterung,'  as   —  io°'5T3  and  —  io°'5o57,  and  figure  as 
^08.  115  and  848  in  the  useful  Catalogue  of  stars  with  banded 
spectra  ^ven  in  Frost's  translation  of  Scheiner's  '  Spectrum  Ana- 
lysis.' The  former  is  of  the  eighth  magnitude,  and  lies  about  three 
degrees  north   of    c  Ceti ;   the   latter,   which   is   one   magnitude 
brighter,  is  situated  in  the  constellation  Aquila.     The  slightne^s 
of  continuous  absorption  in  their  spectra  differentiates  them  re- 
mnrkably  from  the  curious  objects  they  otherwise  resemble,  and 
briugs  them,  provided  that  their  rays  be  strongly  concentrated, 
well  within  the  range  of  the  camera.     The  details  of  their  spectra 
ought  to  prove  highly  instructive  as  to  the  nature  and  genealogical 
connexions  of  the  type  to  which  they  in  the  main  conform. 

The  varinble  R  Geminorum  may,  perhaps,  be  ranked  among  its 
aberrant  members.  For,  according  to  Vogel's  observations  in 
iJi74,  it  exhibits  at  maximum  hrifjht  carbon-bands  instead  of  the 
dark  ones  characteristic  of  Secchi's  fourth  stellar  class.  Thus,  the 
spectrum  of  R  Geminorum  is  fundamentally — so  far  as  we  yet 
know— tliat  of  a  comet.  But  it  has  not  been  observed  for  one- 
and-twenty  years,  so  that  its  unique  character  needs  confirmation. 
Another  neglected  spectrum  is  that  of  the  irregularly  variable 
RCoronae.  Mr.  Espiu  announced,  in  1890,  fluctuations  in  its 
YOL,  xviir.  B 
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meter   Mbich    were    the  more    ourpriging   thnt   dunDg   their  .  ^^ 
itinuaiice  tlie  star  varied  little  from    the   sixth  mi^iilude — 

maximum  briglituess.     At  times  itu  ditipersed  light  appeared  m_ 

lost  coutinuouB;    then  dark  bands  uould  emerge,  bro&d  and  '^ 

rply  terminntod  towards  the    rtd,  like   those  of   the   fourth  ^ 

:tral  type ;  bright  hnes  of  unknown  origin  being  added.     Here  *~' 

vidently  mui-h  room  for  careful  and  exact  enquiry.     Many  ^* 

T  tracks  might  be  pointed  out,  the  diligent  pursuit  of  whi<;h  ^ 

Jd  hardly  fail  to  lead  to  valuabie  results,  if  not  to  importaut  *^ 

.■overies ;  but  for  the  present  tliese  epecimeus  mny  sultiee.  **j 

A.  id.  C'LEUKE, 


Selenographical  Notes. 

lom.'s  AKD  THE  Neighboprhcnjd. — The  region  ia  which  this 
«rt  and  its  larger  nnd  more  northerly  companion,  Agrippa,  is 
iftted  is  remarkable  for  the  complexity  and  inlerestinjf  character 
the  details  it  includes,  which  is  hardly  surpassed  by  any  area  of 
lal  extent  on  the  visible  surface.  Oodin  tt«elf  is  n  ring-plain 
Hbnurnml  shape,  deviating  notably  from  eircularity,  and  ia  Eur- 
nded  hy  a  rampart  of  eonuderable  height,  except  on  the  south, 
h  a  crest  exhibiting  many  breaches  of  contiunity.    The-se  breaks 

especially  noteworthy  at  sunrise,  when  the  most  conspicuous  of 
m  apjjears  to  be  prolonged  towards  the  south-west  in  the  shupe 
a  t  rum  (Hit -shaped  valley  extending  for  a  considerable  distance 
this  direction,  and  bounded  on  either  side  by  lofty  ridge*, 
der  a  later  phase  of  sunrise,  tlie  terraces  on  the  inner  slojie  of 

eastern  wall  are  seen  to  great  advanlage ;  they  are  more  promi- 
it  and  definite  than  is  usually  the  case  in  fomiations  of  sui-h 
derate  dimensions.     Most   observers  who  have  examined  the 

hbouriiood  of  Godin  must  have  reionrked  a  large  pentagonal 
closure  immediately  on  the  south  of  it,  and  situated  a  little 
ith  of  the  lunar  etiuator.  It  is  about  45  miles  in  diameter,  and 
louiided  by  linear  ridges,  those  on  the  northern  half  of  it  being 
y  bright  and  conspicuous  under  u  risius  Sun,  while  the  reniniiidt  r 

evidently  lower,  and  con-iKt  of  dusky  mounds  and  rows  of 
oi-ks.      On  the  fast  side  of  this  curious  formation,  abutting  on 

wall,  is  the  large  deep  depression  (marked  M  in  Xeisoii's  Map 
.).  vihich,  according  to  Schmidt,  is  associated  « ith  two  small 
lers  on  the  north  and  souili  of  it  respectively, and  also  abutting 

the  border  of  the  enclosHre.  The  rim  of  this  great  cavifv 
jears  to  be  of  very  slight  height  and  not  at  all  conspicuous  ;  so 
t  when  the  Sun  has  attained  a  moderate  altitude  it  is  scarcely 
wablo.  Between  the  bright  crater  on  the  south  of  Godiii, 
rked  i  by  Schmidt  and  Neison,  and  the  pentagonal  enclosure, 

a  very  remarkable  circular  plateau,  nearly  as  lar^  as  Godin, 

out  any  apparent  rim.     That  it  is  of  sorao  altitude  is  shown  by 

fact  that  it  stands  out  as  a  dusky  circ\dar  area  surrounded  by 
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^'k  shadow  beyond  the  terminator  at  sunrise,  and  when  sunrise 
^nifficiently  advanced  it  is  bordered  by  a  narrow  but  very  detiuite 
of  shade.     I  cannot  fiod  any  indication  of  the  existence 
lis  object,  as  I  see  it,  on  the  maps,  though  I  have  frequently 
^rved  and  drawn  it.'    Between  6**  45°*  and  7**  15"  on  March  3, 
year,  it  was  a  decidedly  prominent  feature,  the  morning  ter- 
^sitor  passing  a  little  east  of  Triesnecker.     Its  surface  appears 
perfectly  smooth  and  structureless,  not  a  ridge  or  mound 
K^ing  the  monotony  of  its  superficies.     If  it  had  a  rim,  it  woulJ 
11  the  well-known  formation  of  about  the  same  size  south  of 
ichel  (Herschel  «),  for,  like  this,  it  is  a  flat  plateau  partly  sur- 
ided  by  concentric  ridges,  but,  under  no  conditions  of  illumi- 
on,  is  there  a  trace  of  such  an  appendage.     Beyond  a  compara- 
ly  small  central  mountain,  the  interior  of  Godin  appears  to  be 
oi^  of  detail,  though  in  a  special  map  of  the  formation    by 
i^on,  under  meridional  illumination,  he  shows  a  number  of  light 
'^ings  concentric  with  the  border  which   would  indicate  the 
taence  of  many  low  ridges  on  the   floor.     He  also  appears  to 
_     "v^s  seen  the  trumpet -shaped  \  alley  and  its  rocky  boundaries  very 
^^*-«=^t;iiictly  under  these  conditions.     In  another  special  map,  drawn 
sunrise,  he  records  a  crater  on  the  inner  slope  of  the  east  wall, 
d  two  others  beyond  the  outer  foot  of  the  rampart  on  the  south- 
wbicb  are  not  shown  elsewhere.     The  first  appears  to  stand 
a  gap  in  the  wall  which  is  very  evident  under  a  very  low  8un. 
cut)  htrle  distance  west  of  Godin  is  a  remarkable  semicircular 
lation  some  ten  or  twelve  miles  in  diameter,  bordered  on  the 
vith  by  a  bright  massive  border  with  spurs  and  buttresses  ex- 
*icling  towards  the  south-west,  but  open  on  the  north.     It  i«  only 
iibtfully  indicated  by  Schmidt,  but  more  clearly  by  Xeison,  who  also 
&i^o\*-s  a  smaller  low  ring  on  the  rugged  surface  north-west  of  it. 
^Keauinont  Houac,  Shakcapeare  Road,  T.  GwYN  ElG£U. 

Bedford,  <S95>  April  19. 
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CORRESPONDENCE. 

To  the  Editors  of  *  The  Observatory.^ 

Eclipses  and  Chronology. 
Gb5tlemen,— 

]  must  crave  space  for  a  few  (very  few)  more  lines  on  this 

Sttbjfict.    It  wiU  be  noticed  that  though  Prof.  Stockwell  does  not 

accept  my  view  that  the  solar  eclipse  mentioned  by  Julius  Capito- 

^iiusas  having  occurred  early  (the  historian  does   not  say  in  the 

first  year)  in  the  reij»n  of  the  emperor  Gordian  111.  was  that  of 

August  5,  A.I).  240,  his  own  calculations  are  quite  consistent  with 

that  \it*vv,  as  he  tinds  that  the  greate^t  phase  (about  10  digits)  of 

th:a  eclipse  took  place  about  an  hour  after  sunrise  at  Eome. 

ihave  consulted  Prof.  Seyffarth's  piper,  to  whijh  he  refers,  0:1 
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the  "  Theory  of  the  Moon's  Motion,"  in  the  'Transactions  of  the 
Academy  of  Science,  at  St.  Louis,  Missouri.'  The  quotation  from 
Kuperti's  Magazine  is  as  follows : — "  Struyk  maintains  that  two 
years  later  [than  237,  which  he  also  taites  as  the  date  of  the 
eclipse  mentioned  by  Julius  Capitolinus]  a 'similar  eclipse  occurred, 
which,  according  to  ancient  reports,  happened  a  short  time  after 
the  Olympian  Games  a.d.  239.  Hence  the  latter  eclipse  w^ould 
have  been  that  of  a.d.  239,  Aug.  16'*  2**,  which  eclipse  w-as  a 
partial  one."  Now  if  the  writer  had  referred  to  some  ancient 
authority,  we  could  have  examined  this  question ;  but  the  expres- 
sion "according  to  ancient  reports"  is  so  indefinite  that  it  is 
impossible  to  base  any  argument  upon  the  passage.  Prof.  Stock- 
weirs  contention  that  the  large  eclipse  (at  Rome)  of  a.d.  240 
rather  than  the  smaller  one  of  239  is  meant,  assumes  that  the 
writer  when  he  wrote  "  two  years  "  meant  "  three  " ;  and  \\u  idea  ^ 

that  A.D.  239  was  a  year  of  an  Olympian   festival  is  certainly  *^ 

erroneous.     With  i-egard  to  Boetticher,  his  agreement  with  Prof.  ^ 

Stock  well  is  not  so  great  as  the  latter  supposes,  according  to       ^|^  ^ 
whom  the  255th   Olympic  festival  occurred  in  a.d.  240,  which 
would  make  the  257th  fall  in  a.d.  248  and  the  261st  in  a.d.  264, 
whereas  Boetticher  places  these  in  a.d.  252  and  268  respectively.. 
Nor  is  Boetticher  consistent  with  himself ;  for  on  p.  3 1  (*  Olympia 
das  Fest  und  seine  Stiitte/  2nd  edition)  he  speaks  of  a.d.  395  a^, 
the  date  of  the  last  Olympic  festival,  shortly  before  (he  says  tvr 
years,  but  Theodosius  the  Great  died  in  January  of  that  year,  ai 
the  invasion  took  place  towards  the  end  of  it)  the  irruption  of  tl 
Goths  into  the  Peloponnesus   under  Alaric.     Two  years  bef( 
that  was  a.d.  393,  which  was  probably  really  the  date  of  t 
Olympic  festival.     Idatius  mentions  that  an  eclipse  of  the  S^ 
took  place  on  the  third  day  before  the  ides  of  November  in 
eighth  year  of  the  reigns  of  Arcadius  and  Honorius ;  and  then 

little   room  to  doubt  that   this  was  the  eclipse  of  the   nth 

November,  A.D.  402.      If  Prof.  Stock  well  would   determine 
circumstances  of  this  eclipse  from  his  data  it  would,  I  feel  s^ 
be  very  interesting,  and  a  confirmation  of  the  date  of  the  deat- 
Theodosius. 

It  may  be  worth  while  here  to  point  out  that  Socrates, 
ecclesiastical  historian,  is  evidently  wrong  in  some  of  his  Oly 
dates,  for  they  are  inconsistent  with  each  other.     Thus,  he 
that   Constantine  the   Great   died   in   the   second   year   of 
278th  Olympiad,  and  that  Constantius  II.  reigned  after  his  fati 
death  twenty-five  years  and  died  in  the  first  year  of  the  :? 
Olympiad,  which  would  be  twenty-seven  years  after  the  foJ 
date.     The  latter  is  probably  correct,  and  corresponds  to  a.d. 
when  Constantius  II.  died  on  the  3rd  of  November.     An  Olyx" 
festival  therefore  would  have  occurred  in  the  summer  of  that  V 
and  it  is  probable  that  the  last  was  held  thirty-two  years  (^^ 
])eriods)  afterwards,  in  a.d.  393,  soon   after  which   the  far 
celebration  of  the  games  was  prohibited  by  Theodosius  the 
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though   dates  were  still   from    babit  for  eorae  years  reckoned 
a<::^<x>rding  lo  the  times  when  these  would  have  been  due. 

Yours  faithfully, 
:BUckhaWb,  iSgs,  April  S.  W.  T,  Lynn. 

On  Heis'g  T  Radiants. 

O  KNTLEMKTI, 

Id  1891  I  found  from  observations  of  shoot  ing-slars  a  rich 
r»<Jiant  in  B.A.  0°  and  Dec.  +6°  (for  October  7).     This  appears 
**>    be  connected  with  Heis's  T  radiants.     His  results  are  : — 
Approiimate 

date.  R.A.  Dec.  Long.  Lat. 

Sept.  15  ....   342°         +9'  347^         +'7" 

22....        o  12  5  II 

Oct.      3 359  17  6  16 

24....        I  IS  7  «J 

Nov.     7  ....        1  15  7  ij 

22....       3  26  14  23 

Dec.  20  ....       3  17  10  14 

Mean:    Oct.    25....   3$6i       +16  5  +15 

^    ^OrSept.  15  I  obtain  the  following  elements:    Q  352°,!  H°, 
Xi^D^ij  062  ;  from  the  mean :    S  32%  i  7°,  n- 79°,  ^  0-84,  and  lor 
urn-      ^-  zo:    a  38°,  i  4°,  X  95°,  q  I'oo.     Both  the  approximate  con- 
i^^*'icy  of  the  latitude  and  of  the  perihelion  longitude  (with  small 
<~^^^'i  nation)  indicate  that  the  radiauta  belong  to  a  system  probably 
r^^^lected  with  the  tail  of  some  comet.     ±'or  ihe  coordiiiates  of 
1^  ^  aphelion  I  tinJ  from  the  tliree  orbits  respectively ;  long.  248°, 
^^*'-  —13°;  long.  259",  lat.  —5°;  aud  long.  275°,  lat.  0°.     These 
5^^^  fiutHcienily  close  to  each  other  to  merit  attention,  although  an 
t..JP*'*enipri8  constructed  on  the  basis  of  the  mean  position  does  not 
t^^' Present  the  observatiom  within  their  probable  errors.     From 
(^j-y    own  radiant  I  obtain    a   14",  i  4°,  *  81",  3  o'69,     .Vurther 
^  »~**«rvations  are  required  to  ascertain  the  exact  dat»  when  the 
^  5*  o\v«r  is  richest,  and  thereby  the  longitude  of  the  node.     This 
^  fc^tnent  it  is  moat  difficult  lo  ascertain  for  ahooting-stara.     When 
^       at   is  settled  the  other  elements  are  usu.illy  determined  without 
r^  "*»biguity.      This   swarm   of    shoot ing-stara    moves   in  a  direct 
jv^  ^^tion,  and  forms  a  rather  small  angle  with  the  Earth's  orbit. 
^     •*otxi    the   different    perihelion  distances    obtained    it    may    he 
*■  ^'Uiised  that  its  thickness  is  considerable. 

Yours  truly, 

^ftongkong  Observatory,  1895,  Feb,  6.  W.  DOBEECK. 

Cornel  1, 1894. 

0  KSTLEM  By, — 

In  quoting  Dr,  Lamp's  reference  to  the  su^ested  con- 
j_^^<^tion  between  Brorsen's  Comet  and  I.  1894,  it  is  stated  of  the 
'"''  (' Observatory,'  No.  226,  p.  171)  that,  "it  returns  lo  peri- 

*ion  about    1901  August  2,  and  the  i|utstion  whether  it  la  a 
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fnif^ment  of  Brorsen's  Comet  should  then  be  set  at  rest.*'  It  may 
be  as  well  to  point  out,  however,  that  i£  the  comet  returns  at  the 
])eriod  stated  it  will  not  admit  of  observation,  as  it  will  be  placed 
on-  the  opposite  side  of  the  Sun  to  the  Earth,  and  separated  from 
lis  bj  an  interval  of  about  200,000,000  miles.  At  this  distance  it 
would  certainly  be  invisible  in  a  dark  sky  in  the  largest  telescope, 
oven  if  it  were  not  obliterated  in  the  glare  of  the  Sun's  rays. 
When  last  seen  on  June  5,  1894,  in  the  great  refractor  at  Nice, 
its  distance  from  the  Earth  was  abont  138,000,000  miles,  according 
to  the  epliemeris  by  Wendell  published  in  *  Astronomy  and  Astro- 
Physics '  for  June  1894. 

Lamp,  Schulhof,  and  Hind  independently  assign  the  comet  a 
periodic  time  of  about  74  years,  and  it  should  be  very  favourably 
visible  at  alternate  returns,  as  in  January  1909  and  1924.  The 
longitude  of  the  comet's  perihelion  being  i3o|°,  alx)ut  14,000,000 
miles  outside  the  Earth's  orbit,  it  is  evident;  that  as  the  Earth  is 
in  longitude  130!°  on  January  30,  only  the  winter  perihelia  of  the 
comet  may  be  successfully  observed.  In  1909  Jan.-Feb.,  if  the 
computed  period  of  7^  years  is  well  maintained,  the  Earth  and 
comet  will  be  on  the  same  side  of  the  Sun  and  comparatively  near 
each  other,  so  that  the  very  favourable  apparition  of  1894  will  be 
repeated.  From  the  relative  positions  of  J  upiter  and  the  comet 
the  former  is  not  likely  to  exert  much  influence  upon  tlie  comet 
before  the  return  of  1909,  when  it  ought  to  be  visible  for  5  or 
6  months.  But  the  return  of  1924  is  more  doubtful,  as  the  comet 
will  probably  experience  disturbance  from  Jupiter  in  the  years 
about  191 2  and  19 13. 

It  was  unfortunate  that  the  comet  was  not  discovered  until 
March  26,  1894,  when  it  was  already  45  days  past  its  perihelion. 
1  had  swept  a  few  degrees  below  the  comet  just  before  midnight 
on  March  2,  when  its  great  altitude  enabled  it  to  escape.  At  the 
time  I  first  saw  it  on  March  26  it  was  due  south  and  71°  above 
the  horizon.  Yours  faithfuHv, 

Bristol,  1895,  April  6.  W.  F.  Denning. 

Variable  Orange  Stars, 

GETfTLEMEX, — 

If  I  may  again  trespass  on  your  space,  I  should  like  to  say 
a  few  words  in  reference  to  Mr.  Backhouse's  letter  of  March  19. 
I  agree  with  him  in  thinking  that  stars,  while  varjnng  in  mag- 
nitude, may  vary  also  in  colour,  white  stars  of  course  excepted. 
For  example,  the  well-known  variable,  Mira  Ceti.  has  this  winter, 
according  to  my  own  observations,  passed  by  gradual  stages  from 
red  to  orange.     I  find  the  following  notes  in  my  book : — 


1894  Nov.    3,  Ked ;  9  mag. 
„    15.  Very  red, 
Dec.    4.  Eed. 
„     18.  lied  ;  8  mag. 


1895  Jan.    I.  Orange-red;-  6,   5^ 

or  7  mag. 
„     8.  The  same;  6,5  mag. 
„    1 8.  Kich  orange ;  6  mag* 
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X  do  not  think  it  has  been  sufficiently  pointed  out  that  the 

i  inter  the  star  the  redder  the  colour.     The  terra  red  cannot  of 

*-i^T86,  strictly  speaking,  be  applied  to  any  star,  since  all  contain 

■"»^e  admixture  of  yellow;  but  there  is  as  much  difference  between 

1  and  an  orange  star  as  between  an  orange  and  a  yellow  one. 

he  observation  of  star-colours  is  undoubtedly  beset  with  many 

culties,  the  greatest  arising  from  the  fact  of  personal  equation. 

,  Franks,  when  Director  of  the  Coloured  Star  Section  of  the 

tish  Astronomical  Association,  endeavoured,  and  did  succeed, 

taking  the  mean  of  a  great  number  of  observations  by  different 

^»^rvers,  in  establishing  a  standard   for  star-colours  down  to 

^^  of  the  5th  magnitude,  which  might,  he  hoped,  be  available 

future  observers.     Our  present  Director  has,  to  my  regret, 

ided  to  introduce  a  difft-rent  nomenclature.     It  may  be  more 

pie,  but  it  must  certainly  have  the  effect  of  invalidating  past 

ervations  and  destroying  their  continuity  unless  by  the  labo- 

mjs  process  of  translating  one  code  into  another. 

^^^rther  Barton,  Cirencester,  Yours  truly, 

1895,  April  8.  E.  BbOWN. 

Oektubmen, — 

1  believe  that  the  difficulty  Miss  Brown  has  experienced  in 

utifying  stars  described  in  lists  of  such  objects  as  **  red "  or 

Tange  "  is  susceptible  of  explanation  on  the  simple  assumption 

idiosyncrasy,  without  supposing   that  any  actual  change   of 

our  has  taken  place  in  them  at  all. 

It  is,  1  believe,  generally  recognized  that  metallic  specula  give 
der  images  of  stars  than  either  silver-on-glass  mirrors  or 
romatic  object-glasses ;  but,  setting  this  aside  altogether,  I  am 
tain  that  some  people's  eyes  are  so  constituted  as  to  tingo 
ly  every  star  with  a  m jre  or  less  orange  hue.  This  peculiarity 
J  have  its  origin  either  in  the  vitreous  or  aqueous  humour  of 
-^^^  eye  or  in  some  abnormal  condition  or  development  of  the  rods 
^»xi  cones ;  but  experience  has  shown  me  that  it  must  and  does 
^:x:ist. 

X  have  before  told,  on  more  than  one  occasion,  how  when  my 

"^xriend  Mr.  G.  F.  Chambers  was  compiling  the  cat-alogue  of  red 

9^«k]^  for  one  of  the  earlier  editions  of  his  invaluable  '  Handbook 

o£  Astronomy,'  he  spent  a  night  with  me  in  my  observatory  for 

tHe  purpose  of  going  over  certain  of  these  objects  which  he  had 

tnarked  for  examination;  and  how  he  and  I  (both  men  of  normal 

colour-vision)  entirely  failed  to  detect  a  trace  of  redness,  or  even 

^^y  faint  orangt)  tint,  in  a  considerable  number  of  them. 

This  opens  a  curious  physiological  question ;  and  it  would  be 
"^teresting  if  some  of  those  who  see  numerous  red  stars  in  the 
8*^y»  were  to  have  their  eyes  tested  by  some  such  apparatus  as 
that  so  ingeniously  devised  by  Captain  Abney. 

forest  Lodge,  Mareafleld,  Uckfield,  Yours  faithfully, 

1895.  April  10.  William  Noble. 
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OBSEKVATORIES. 

Stonyhubst. — We  have  received  Father  Sidgreaves'  publication 
for  1 894,  which  consists  chiefly  of  the  magnetical  and  meteorological 
observations  made  at  Stony  hurst  and  at  St.  Ignatius*  College, 
Malta,  given  here  in  the  usual  neat  and  comprehensive  form  ;  but 
the  short  introduction  contains  some  notes  on  the  astronomical 
M'ork  of  the  year  which  will  be  found  of  interest. 

The  measurement  of  the  height  of  the  solar  chromosphere, 
formerly  a  feature  of  the  work  of  this  Observatory,  has  been 
discontinued,  owing  to  the  unsuitability  of  our  climate  for  this 
work.  Father  Sidgreaves  says :  '*  the  average  length  of  the 
chromospheric  line  C  appears  to  be  as  much  a  measure  of  the 
transparency  of  our  atmosphere  as  of  the  depth  of  the  solar 
chromosphere."  This  work  is  carried  on  under  much  more 
favourable  conditions  by  Prof.  Tacchini  at  Home. 

The  drawings  of  sun-spots  and  facuise  have  been  continued  nfi 
before.  The  discussion  of  these  relative  to  the  Wilsonian  theory 
of  *'  Cavities ''  has  lately  been  brought  to  public  notice. 

The  stellar  work  with  the  Perry-Memorial  objective  has  been 
chiefly  experimental.  Many  trial  photographs  of  star-spectra 
have  been  taken  with  the  photo-spectrograph.  The  report  says : — 
**The  photographs  have  been  from  the  beginning  stronger  and 
have  extended  further  into  the  violet  end  of  the  spectrum  than 
\\as  possible  with  the  8-inch  glass:  but  it  is  only  recently  that 
the  sharpness  of  the  definition  has  been  brought  up  to  match  the 
delicate  markings  on  the  photographs  given  by  the  old  objective"; 
hut  Father  Sidgreaves  goes  on  to  say  that  he  was  prepared  to  find 
this  comparative  loss  of  definition,  owing  to  greater  aperture  and 
longer  focal  length  in  conjunction  with  his  method  of  photo- 
graphing without  a  slit. 


PUBLICATIONS. 

The  Elements  of  the  Four  Inner  Planets  and  the  Funda- 
mental Constants  of  Astronomy.  By  Prof.  Simon  Newcomb. 
— In  the  preface  to  this  book  Prof,  Newcomb  says; — "The 
diversity  in  the  adopted  values  of  the  elements  and  constants  of 
astronomy  is  productive  of  inconvenience  to  all  who  are  engaged 
in  investigations  ba^ed  on  these  quantities,  and  injurious   to  the 

precision  and  symmetry  of  much  of  our  astronomical  work 

The  longer  this  diversity  continues  the  greater  the  difficulties 
which  astronomers  of  the  future  will  meet  in  utilizing  the  work  of 
our  time."  Everyone  engaged  in  astronomical  work  must  be  more 
or  le^58  conscious  of  this,  and  appreciate  the  importance  of  the 
work  of  forming  a  new  system  of  planetary  tables  in  which  the 
same  masses  of  the  pJauets  are  employed  throughout,  on  which 
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f.  Newcomb  has  been  engfiged  since  1877,  when  he  became 

rintendent  of  the  American  Ephemerts.     The  work  is  now 

plated  as  far  as  the  fundamental  constants  and  the  elements 

^he  planets  from  Mercury  to  Jupiter  are  concerned.     The 

nt  short  volume  contains  a  highly  interestiug  account  and 

^T^mary  of  it. 

XI:ii  all  62,000  meridian  observations  of  the  Sun  and  the  planets 

C^^  Kxniry,  Venus,  and  Mars  were  u^ed.     These  include  the  Green- 

JK:=^1i  observations  from  1 750-1892,  the  Paris  observations  from 

I- 1889,  and  the  observations  of  11   other  observatories  tor 

xter  periods.     These  were  all  reduced  to  the  same  system  of 

^lit  Ascensions  and  Declinations,  sometimes  by  merely  applying 

etant  corrections,  sometimes   by  completely  re-reducing   the 

^rvations.     The  observations  were  compared  with  the  places 

Ted   from   Leverrier's   Tables,  or  rather   from   a   provisional 

based  on  Leverrier's,  but  uniform  values  of  the  masses 

employed  throughout. 

observation  of  a  planet  furnishes  an  eqiiation  of  condition 

correcting  the  elements  of   that  planet's   orbit  and  of  the 

h's   orbit.     The  observations  of  a   few  years   are   grouped 

'S^^ther,  and  what  Prof.  Newcomb  calls  "  partial "  normal  equa- 

are  formed  from  these.     Combining  all  the  *'  partial "  normal 

i^.ations,  normal  equations  are  finally  obtained  for  the  corrections 

tilie  elements  in  question  for  1850  and  to  their  secular  variations. 

<=>irrections  to  the  elements  of  the  Earth's  orbit  for  1850  and  to 

r  secular  variations  are  also  obtained  from  the  solar  observa- 

fi.     Prof.  Newcomb    found,  what  is  a  very  interesting  fact, 

embering  the  possibility  of  systematic  errors  in  observations 

tlie  Sun,  that  the  elements  of  the  Earth's  orbit  were  determined 

-itli  considerably  greater  precision  from   these  than  from   the 

bservations  of  the  planets.     The  correction  to  the  adopted  Right 

A^soensions  of  the  cWk-stars  is,  however,  as  would  be  expected, 

\>^tter  determined  from  the  observations  of  the  planets. 

Xn  addition  to  meridian  observations,  use  was  made  of   the 
observations  of  the  transits  of  Mercury  and  Venus  across  the 
tSun's  disc,  and  considerable  weight  was  attached  to  them,  especially 
to  tho8e  of  Venus. 

The  results  derived  from  separate  planets  and  from  the  Sun  are 
combined  to  obtain  definitive  values  of  the  corrections  to  the 
^<^ptecl  system  of  Eight  Ascensions  and  Declinations,  and  to  the 
t^leinents  of  the  Earth's  orbit.  Substituting  these  in  the  equations, 
toe  Values  of  the  elements  and  of  their  secular  variations  are 
loimd  for  the  other  planets. 

*  fom  the  secular  variolous  of  the  elements  the  masses  of  the 
pianet»  could  be  obtained,  **  were  it  quite  certain  that  these  arise 
"'^y  from  the  masses  of  the  known  planets."  The  motion  of  the 
P^^finelion  of  Mercury  cannot,  it  is  well  known,  be  explained  by 
any  a<ltuijjgibie  values  of  the  masses  of  the  disturbing  planets.  It 
w  therefore  necessary  to  obtain  the  masses  independently  of  the 
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secular  variations.  The  methods  of  ohtaining  the  mass  of  Jupiter 
are  discussed  and  a  definitive  value  adopted  from  them.  The 
mass  of  Mars  adopted  is  Prof.  Hall's,  derived  from  ohserrat  oris 
ol'  the  satellites.  The  mass  of  the  Earth  cannot  be  derived 
satisfactorily  from  the  periodic  inequalities  it  produces  in  the 
other  planets,  because  of  the  possibility  of  systematic  error  in  the 
observations  dependent  on  the  relative  positions  of  the  Eanh  and 
-planet.  It  is  consequently  derived  from  the  ratio  ot  the  solar  and 
lunar  parallaxes.  The  mass  of  Mercury  is  found  by  Prof.  New- 
comb  from  the  periodic  inetjuality  it  produces  in  the  motion  of 
A'enus ;  that  of  \  enus  from  the  periodic  inequalilies  it  produces 
in  Mercury  and  the  Earth,  Mars  not  being  used,  in  consequence 
of  a  defect  in  its  theory. 

The  secular  variations  corresponding  to  these  masses  are  com- 
puted and  compared  with  the  results  obtained  from  obsen'ation. 
The  motion  of  the  perihelion  of  Mercury,  of  the  node  of  Venus, 
of  the  perihelion  of  Mars,  and  tlie  change  in  the  eccentricity  of 
Mercury  show  discordances,  considerably  larger  than  their  probable 
errors.  Prof.  Newcomb  considers  several  hypotheses  which  have 
been  suggested  as  possible  explanations,  especially  Prof.  Asaph 
Hall's  that  gravitation  towards  the  Sun  is  not  exactly  as  the  inverse 
square  of  the  distance.  On  this  assumption  the  motion  of  the 
perihelia  can  be  set  right,  and  the  other  elements  are  not  affected. 
Leaving  the  motion  of  the  perihelia  out  of  account,  Prof.  New- 
comb  now  determines  what  masses  will  best  satisfy  the  rest  of  the 
observed  secular  variations.  The  masses  found  for  Mercury,  Venus, 
and  Mars  are  satisfactory,  but  for  the  Earth  a  mass  is  found  whiek 
implies  the  value  8"*759  of  the  solar  parallax.  The  smallness  of 
ibis  value  leads  Prof.  Newcomb  to  discuss  the  different  values 
found  for  the  solar  parallax.  As  the  mean  of  seven  different 
methods  he  obtains  7 "7 97,  but  all  the  other  methods  agree  in 
giving  a  considerably  larger  value  than  that  derived  from  the 
secular  variation.  This  value,  it  should  be  remarked,  depends 
mainly  on  the  motion  of  the  node  of  Venus.  The  question  is 
further  discussed,  and  Prof.  Newcomb  concludes  that**  since,  if 
there  is  nothing  abnormal  in  the  theory,  the  solar  parallax  is 
probably  not  much  larger  than  8"78o,  while  if  there  is  anything 
abnormal  it  is  probably  as  large  as  8** 79 7  or  8"-8oo,"  he  will 
adopt  8"* 7 90  as  the  basis  of  his  tables — that  is  to  say,  a  compromise 
is  made  between  the  value  given  by  the  secular  variations  and  by 
other  methods.  For  the  mass  of  Venus  he  takes  i  -r  408,000,  and 
lor  that  of  Mercury  i -f- 6,000,000.  He  also  decides  to  increase 
the  theoretical  motion  of  the  perihelion  for  each  planet  by  the 
same  small  fraction  of  the  mean  motion.  This  is  in  accordance 
witb  Prot.  Hall's  hypothesis,  and  is  adopted  by  Prof.  Newcomb,  as 
it  is  a  very  simple  correction  and  represents  the  observations. 

Taking  these  definitive  values  of  the  masses,  the  values  of  the 
secular  variations  are  computed  and  substituted  in  the  normal 
equations  previously  derived.     In  this  way  detiuitive  values  are 
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gned  to  the  elements  of  the  planets  Mercury,  Venus,  the  Earth, 
Mars  for  1850  Jan.  o,  'Greenwich  Mean  Noon, 
n  this  brief  account  it  has  only  been  attempted  to  give  in 
ine  the  scope  and  object  of  Prof.  Newcomb's  book,  and  no 
vition  has  been  made  of  many  important  points  on  which  it 
light.     The  work  is  one  of  the  highest  importance,  for  it  is 
orough  discussion  of  practically  all  the  observations  of  the  Sun, 
xcury,  Yenns,  and  Mars;  and  its  importance  is  increased  still 
when  it  is  considered  as  the  basis  of  and  the  key  to  the 
etary  tables  which  Prof.  Newcomb  has  in  hand. 

E.  W.  DisoN. 


^^MiTHsoKiAN  Gbogbaphical  Tablss. — In  1852  the  Smithsonian 
ff^rtitution  published  a  series  of  tables  intended  for  the  use  of 
c^^^tieorological  observers.  These  tables,  known  as  Guyot's,  have 
n  so  much  in  demand  that  in  1884  a  fourth  edition  was  issued. 

i.8  edition  soon  became  exhausted,  and  S.  P.  Langley,  the  Secre- 
x-y,  came  to  the  conclusion  to  publish  the  work  anew  in  three 
pxirate  parts,  viz. : — Meteorological,  Geographical,  and  Physical, 
^^SKCb   representative  of  the  latest  knowledge  in  its  field,  and 

^pendent  of  the  others ;  but  the  three  formiug  a  homogeneous 


The  Meteorological  Tables  were  issued  in  1893.     The  present 

A*oliime,  which  forms  the  second  of  the  above-meutioned  parrs,  has 

been  prepared  by  Prof.  R.  S.  Woodward,  formerly  of  the  United 

feta4;€8  Coast  and  Geodetic  Survey,  but  now  of  Columbia  College, 

N^^^^  York,  and  is  really  a  new  work. 

The  scope  of  the  work,  will  be  understood  by  inspection  of  the 
following  summary  of  contents  :  Useful  Pormulie  ;  Mensuration  ; 
Units  ;  Geodesy  ;  Astronomy,  Theory  of  Errors,  and  Expknatiou 
^f  ttiQ  Tables,  which  are  as  below : — 
Conversion — weights  and  measures. 

*^^taes  of  reciprocals,  squares,  cubes,  square  roots,  cube  roots, 
^^,  and  common  logarithms  of  natural  numbers. 

^-^^'Xsumference  and  area  of  circle  in  terms  of  d, 

^^wral  tangents  and  cotangents. — Traverse  table. 
'.  meridian  radius  of  curvature  in  English  feet. 
•  of  factors  for  computing  differences  of  latitude,  longitude, 
azimuth,  in  secondary  triangulation. 
^  ,       — Lgths  of  terrestrial  arcs  of  meridian. 

^"^"■"^xdinaf es  for  projection  of  maps — various  scales. 

'2W  of  quadrilaterals  of  Earth's  surface  of  various  extents, 
i^lis  of  degrees  of  parallels  of  latitude, 
^^'^^^leration  of  gravity,  and  various  other  tables,  amounting  in 
all  to  42. 

18  tables,  which  will  probably  be  found  useful  by  many 
_  ^  \i^*^*»  ionn  part  of  vol.  xxxv.  of  the  Smitlisonian  Misielianeous 
CoWeotions,  but  may  be  bought  separately. 
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NOTES. 

Wb  owe  M.  Nyren  an  apology.    He  has  been  good  enough 
express  a  wish  that  nothing  further  be  said  on  the  matter,  but 
some  words  of  his  have  inadvertently  been  quite  misrepresented 
these  columns,  we  hope  it  is  not  yet  too  late  to  make  reparatio 
The  mistake  occurred  as  long  ago  as  our  last  January  number,  ai 
the  apology  is  due  for  the  delay  in  rectifying  it — a  delay  caus< 
by  a  number  of  circumstances,  some  of  w^hich  (viz.  the  illness 
one  of  the  editors  and  the  loss  of  a  letter  in  the  post)  we 
beyond  our  control.     The  important  point,  however,  is  to  have  tl 
matter  set  right ;  and  without  further  explanation  we  beg  to  a 
attention  to  the  following  erratum.     In  M.  Nyren's  letter  in  01 
January  number,  wherein  he  replies  to  a  criticism  by  W.  G.  T.  ( 
the  Poulkova  Vertical- Circle  observations,  occurs   the  followii 
passage : — 

" ....  it  has  never  been  established  as  a  principle  at  Poulko^ 
to  collect,  for  a  catalogue  position,  an  excessive  number  of  obse 
vations.  The  gain  of  such  a  number,  as  long  as  we  have  tl 
conviction  that  ail  the  sources  of  systematic  errors  are  eliminate 
seems  somewhat  problematic." 

As  it  stands,  this  sentence  apparently  advances  a  rather  startlii 
claim  for  the  Poulkova  observations — a  claim  of  conviction  th 
they  are  free  from  systematic  error.  M.  Nyreh  himself  must  ha 
been  startled  on  reading  the  words  ;  and  he  wrote  off  at  once 
point  out  that  the  word  "  not "  had  been  omitted.  It  is  clear  tha 
even  at  this  late  hour,  such  an  important  misconception  should  1 
removed ;  and  it  will  be  perhaps  some  compensation  for  the  deh 
if  we  can  make  the  mistake  quite  clear.  We  therefore  re-wri 
the  sentence  as  it  should  be,  viz. : — 

*'  The  gain  of  such  a  number,  as  long  as  we  have  not  the  coi 
viction  that  all  the  sources  of  systematic  errors  are  eliminate 
seems  somewhat  problematic.'' 

M.  J»^\vren  indeed  wished  to  emphasize  the  fact  that,  althou^ 
the  Poulkova  Vertical-Circle  observations  were  exceptionally  fr 
from  such  errors,  he  by  no  means  regarded  them  as  entirely  free 

At  the  same  time  he  pointed  out  two  other  mis-renderings 
his  words  in  tlie  same  letter,  though  these  being  of  minor  impor 
ance,  we  do  not  further  refer  to  them,  in  deference  to  M.  Nyrer 
wish  that  too  much  should  not  be  made  of  the  matter.  We  a 
glad  to  think  that  he  has  acquitted  us  of  any  deliberate  intenti( 
to  disregard  any  corrections  which  he  might  deem  necessary. 

Comet  Notes. — Ast.  Nach.,  No.  3281,  contains  an  investigatic 
by  Signor  Peyraof  the  definitive  orbit  of  Comet  1893 IV.  (Brook? 
154  observations  are  available,  extending  from  1893  Oct.  17 
1894  Jan.  8,  and  made  at  26  different  observatories;  of  the 
21  were  made  at  Greenwich.  The  final  elliptical  orbit  is  i 
follows:  — 
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T=i893  Sept.  19*25954  Berlin  M.T. 

X 162°  22'  19"] 

ft 174   55   12    1 1893-0. 

»    129   50   14 

logq 9*909551 

e    0*9964886 

Period  . .     3516  years. 

The  quantity  x  has  a  probaWe  error  of  nearly  3',  the  observations 
i^ot  being  suitable  for  its  accurate  determination. 

It  Mriil  be  remembered  that  the  resemblance  ot*  the  orbit  of  this 
cornet  with  those  of  1864  I.  and  1822  I.  was  early  pointed  out. 
Xd entity,  however,  is  not  possible,  and  this  merely  offers  another 
^^x^mple  of  a  series  of  comets  travelling  in  almost  identical  orbits. 

The    following   search   ephemeris   of    Comet    1889   V.   is    by 
•  CJiarles  Lane  Poor  (Ast.  Journ.,  No#  340) : — 


^ay    2.... 
10.. .. 


R.A. 
h    m      8 

15   3^    24 

25    17 

18  55 


S.Decl. 

O  I 

23   48 

23  35 
23  »9 


R.A. 
h    m      8 
May  26. ...    15   12  37 

June  3 ...  -  6  43 

II I  33 


S.  Decl. 

O  I 

23     o 

22    40 
22     18 


There  is  a  probable  error  of  2"*  in  E.A.,  12'  in  Decl.  The 
comet  will  be  exceedingly  faint  and  beyond  the  reach  of  ordinary 
^fescopes. 

.  deferring  to  the  identity  of  Comet  1894 1.  with  Brorsen's  Comet, 
It  Hill  YyQ  gg^Q  from  a  letter  by  Mr.  Denning  on  another  page  that 
the  return  in  1901  will  be  very  unfavourable  for  observation,  and 
^Aat  the  comet  will  probably  not  be  again  seen  till  1909. 

A.  C.  D.  C. 

ji|.'**-^'^N-c)B  Placet  Notes. — The  planet  BV  discovered  by  Wolf  on 
ToP^    15  proves  to  be  identical  with  (203)  Pompeia. 


:following  planets  have  been  recently  named  :■ 


A" 


r. 


3iS 
3i  e^ 


Discoverer. 
Charlois. 


3^ 


»» 


i> 


M 


Date  of  discovery. 

189 1  Sept.  24. 
Oct.     8. 

1892  April    I. 
Sept.  19. 


Courty. 


Name. 
Magdalena. 
Leona. 
Etheridgea. 
Lacadiera. 
Burdiffala. 


1894  Feb.   16. 

.    "^^^'^^  is  an  article  by  Gen.  Parmentier  in  the  *  Bulletin  of  the 

VstTXirx^  Soc.  of  France'  (March)  on  the  distribution  of  the  orbits 

v>v    vh^     fij^^  ^gQ  minor  planets.     The  three  planets  with  smallest 

TS\eaT\  fiistances  are :  (330),  dist.  2*09 ;  Brucia,  dist.  2*16  ;  Medusa, 

A\^^.  2-17.     The  three  with  greatest  mean  distances  are:  (380), 

d\^^.  V68;  Tuule,  dist.  4*26;  Hilda,  dist.  3*95.     There  are  very 

vreW-iuarked  gaps   at    distances   corresponding  to   |   and   ^   of 
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Jupiter's  period,  and  a  less  strongly  marked  one  at  f  of  the  sann 
period.  But  gaps  that  were  formerly  noted  at  distances  corre- 
hpondinp  to  ^  and  \  of  Jupiter's  perio.4  have  been  filled  up  b^ 
recent  discoveries.  The  greatest  density  of. the  group  is  at  meai 
distance  2*80,  exactly  that  gi\en  by  the  law  of  Bode  or  Titius 
Geres,  Pallas,  jind  Juno  are  all  at  about  this  distance  from  th« 
Sun.  383  oF  the  390  orbits  discussed  bave  mean  distances  betweei 
2*  16  and  348.  A.  C.  D.  C. 

The  Diamftee  or  Neptiine. — Followuig  up  his  observations  ol 
position  of  the  Satellite  of  Neptune  made  at  the  oppositions  uj 
1892-3  and  1893-4,  Prof.  E.  E.  Barnard  during  the  past  wintei 
has  continued  the  series  of  measures  with  the  36-inch-  Lici? 
equatorial,  using  generally  a  power  of  520,  which  he  thinkc 
is  more  satisfactory  than  a  higher  power,  as  the  effect  of  tht 
wind  is  less  perceptible.  Measures  of  position-angle  and  dis- 
tance were  made  with  t"he  filar  micrometer  on  14  nights,  the 
results  of  which  are  published  in  Ast.  Journ.,  No.  342.  Prof. 
Barnard  also  took  the  opportunity  on  ten  of  these  nights  to 
measure  the  diameter  of  the  planet,  using  for  this-  purpose  a 
power  of  1000,  which  \^'as  found  high  enough  to  give  a  measurable 
disk,  but  mit  so  high  that  bad  seeing  often  prevented  measure- 
ment. It  will  be  noted  that  measures  of  diameter  were  not  possible 
on  every  observing  night.  The  mean  of  the  results  of  the  ten 
nights  gives  the  diameter  of  Neptune  as  seen  from  the  Sun,  the 
planet  being  at  its  mean  distance  30*0551,  equal  to  2'''433,  corre- 
sponding to  a  linear  diameter  of  32,900  miles.  The  latest  previous 
determination  of  this  quantity  was  by  Dr.  H.  Struve,  and  gave 
2"' 1 97.  The  mean  of  various  determinations  between  1846  and 
1872  gave  2"'6ii.  

A  NEW  Form  of  Zenith  Telescope. — There  have  been  many 
suggestions  for  the  construction  of  apparatus  to  measure  the 
zenith-distance  of  stars  close  to  the  zenith  by  simple  micrometer 
measurement.  An  apparatus  for  this  i)urpose  is  described  by 
31.  L.  Fabry  in  the  'Bulletin  Astronomique.'  Briefly  stilted,  the 
plan  is  this.  A  horizontal  telescope  is  directed  to  a  plane  sheet 
of  glass  placed  at  an  angle  of  45"^  above  a  mercury-trough.  The 
wires  in  the  telescope  eyepiece  being  made  to  coincide  with  their 
image  reflected  first  from  the  glass  to  the  mercury,  and  then  back 
by  the  same  path,  the  position  of  the  zenith  is  marked.  At  the 
same  time  the  light  from  a  star  near  the  zenith  which  passes  tliroU(jh 
the  glass  plate  is  reflected  from  the  mercury  upwards  to  the  glass 
and  thence  back  to  the  telescope.  There  is  thus  an  image  of  the 
star  and  the  zenith  in  the  field  of  the  telescope,  the  distance  sepa- 
rating which  can  easily  be  measured.  This  is  the  bare  outline  of 
the  method.  M.  Fabry  gives  a  variation  of  this  which  obviates  the 
passage  of  the  star-light  through  the  glass  and  its  reflection  from 
the  mercury,  and  also  a  plan  to  correct  for  want  of  parallelism  of 
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t-lae  faces  of  the  glaes  plate;  but  these  last -mentioned  points 
in<licatecftaBes  wlijch  would  probably  tnilitata  against  the  practii-al 
i2i4«  of  thig  apparatus.  

Xhb  Application  op  Inbtkumental  ConiiEOTioNa  xo  Transit 

O  BSBBTATiONB. — Doubtless  the  method  of  applying  aEimath  and 

l«;^-el   eorrectiona  to  trausite  by  the  formula   ntanJ  +  m,  where 

**^=  loose— A  sine,  m=LBin<!+A  cose,  Land  A  being  respectively 

*^t»«    level  and  azimuth  errors,  c  the  co-latitude  of  the  observatory, 

Zand  ^  the  declination  of  the  star,  is  well  known.     It  formed  tlie 

s  »-*bject  of  a  correspondence  in  these  pai^s  some  yeare  ago.     The 

S^sotnetrical  meaning  of  the  quantities  n  and  m  has  been  recalled 

■«-<:>    our  mind  by  M.  Perigaud's  treatise  in  the  volume  of  ■  Puris 

*-*  bMervations '  for    1887,  notetl   in   our  last   number,  where   rhe 

S*^oiiietrv  of  this  method  is  investigated.     In  the  ordinary  system 

"^^"•^  Pegard  a  transit  instrument  as  being  displacrti  by  small  rotaiions 

^\>OMt  two  aies.     Level  error  is  caused  by  a  rotation  about  ihe 

lixie  where  the  meridian  intersects  the  horizon.     Azimuth  error  is 

Tile  result  of  a  rotation  about  a  vertical  axis.     The  rotation  about 

*t»e  third  aiis  is  the  free  movement  of  the  instrument.      The 

^Method  above  mentioned  similarly  considers  t be  displacement  made 

"V  two  rotations,  but  different  axes  are  used.      The  quiiritiiy  11 

^Qeasures  a  displacement  by  rotation  about  the  line  in  which  the 

^'^eridian  intersects  the  equator;  and  a  rotation  about  a  line  in 

the  meridian  passing  through  the  pole^the  polar  axis  it  might  be 

called — is  measured  by  hi.     It  is  easily  seen  from  this  why  the 

(■■orrection  m  is  constant  for  all  stars,  and  it  is  only  a  little  less 

obvious  why  the  factor  of  n  should  be  tan  i.     Considered  in  this 

."■*y  it  id  curious  why  the  method  should  not  haie  fouad  its  way 

ii'to  iJie  text-boolts,  as  well  as  the  ordinary  system.     The  ease 

with     Mhich   the   corrections   are  applied    by  this   "equatorial" 

"method  is  much  in  its  favour. 

Wb  would  draw  the  attention  oL  double-star  obseners  to  the  fact 
'I'at  observations  of  4  Aquarii  (2  2729)  at  the  present  time  will 
"^  **f  value.  Dr.  See  has  determined  a  provisional  orbit,  which 
Pveu  : 

P I266syear8.  r 1899-88 

t  ....         0-S43  i  ■■■•       68''-5 

a o'-703«  ft....      177-4 

n +2-842  \ 74-3 

*  ne  residuals  are  large  but  the  object  is  difficult,  and  Dr.  See 
*'*y*    that  as  the  motion  is  now  relatively  rapid  the  distance  will 

■*-  he  recent  measures  are : 

1892-80 i8i°-7  o'-33  Conistock. 

93-81 183 -4  -35  Comstock. 

94-86 186-5  '3^  Schiapare'li. 
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Wb  have  received  a  copy  of  vol.  i.  no.  3  of  the  publications 
the  youngest  of  the  Astronomical  Societies,  the  Astronomi 
Society  of  Wales,  whose  headquarters  are  at  CardifiF,  andof  wh 
Mr.  Arthur  Mee  is  President.  This  is  a  diminutive  volui 
neatly  and  carefully  prepared,  and  contains,  as  one  expects  of  1 
Journal  of  a  Society,  mainly  the  account  of  the  monthly  Meetij 
with  abstracts  of  the  papers  read.  **  Other  Worlds  than  Ours  ' 
written  of  in  a  judicial  manner  by  the  Rev.  A.  J.  Jenkins.  Mr. 
E.  Southall  contributes  a  concise  instructive  note  on  *'  the  Ethe 
and  there  are  others.  A  remark  in  a  note  on  **  Earthshine  on  1 
Moon "  we  might  quote  :  " To  some  folk  the  Moon  •on  her  bac 
is  a  sign  of  bad  weather,  though  as  a  matter  of  fact  this  appearai 
is  due  to  the  inclination  of  her  orbit  to  the  equator,  and  of  cou 
occurs  at  regular  intervals."  We  think  the  author  should  he 
written  **  horizon  "  instead  of  "  equator";  but  it  has  often  occun 
to  us  that  the  fallacious  reasoning  underlying  this  popular  weatl 
sign  should  be  pointed  out.  The  appearance  of  the  Moon  referr 
to  always  occurs  at  the  equinoxes  in  these  latitudes,  and  the  Mo 
does  not  capriciously  tura  on  her  hack  at  the  approach  of  b 
weather,  as  the  popular  reading  would  suggest. 


Legal  Time  in  Canada. — Although  the  zone-time  system  has 
on  the  Greenwich  meridian  has  been  in  operation  in  Canada  f 
many  years,  there  has  hitherto  been  no  enactment  raakino*  tl 
time  legal.  An  Act  has  recently  been  passed  by  the  Ontai 
Parliament  which  legalizes  the  time  in  use  as  the  stjindard  tir 
for  the  territory.  The  same  Act  also  authorizes  the  use  of  t 
24-hour  time  reckoning.  That  is  to  say,  while  not  prescribii 
that  the  new  system  is  to  be  used,  the  Act  states  that  it  shall  ! 
equally  valid  from  a  legal  point  of  view  to  count  the  hours  fro 
I  to  24  as  from  i  to  12,  with  the  abbreviations  a.m.  and  p.m. 


Zone-Time  System. — As  will  be  seen  from  a  remark  by  Pre 
Geelmuyden  on  page  192,  the  universal  zone-time  system  h 
i-eceived  another  adherent  on  the  Continent,  where  Norwav  h 
adopted  mid-European  Time  (one  hour  fast  on  Greenwich)  sin< 
the  beginning  of  the  year. 

The  bill  for  the  introduction  of  mid-European  time  into  Austri 
which  has  been  before  the  Eeichsrath  for  some  years,  it  still  u* 
passed.  

A  LARGE  EeFLECTOR  FOR  THE  LiCK   ObSERTATORY. — Prof.  E.  1 

Holden  asks  us  to  make  the  following  announcement : — M 
Edward  Crossley,  of  Halifax,  England,  proposes  to  present  to  i\ 
Lick  Observatory  the  3-foot  reflector  and  its  dome  which  now  fon 
part  of  his  private  Observatory.  The  grateful  thatiks  of  the  Lie 
Observatory  are  offered  to  him  for  this  most  generous  and  hicr|il 
appreciated  gift.  
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Me8bb8.  Philip  hare  favoured  us  w-ith  a  copy  of  Mr.  Elger's 
J»ok  on  the  Moon,  which  they  have  quite  recently  pnblished. 
-Many  of  our  readers  no  doubt  wiH  be  glad  to  have  Mr.  Elger's 
'Valuable  notes  in  a  inllected  fonn,  and  aUo  a  copy  of  hia  map, 
■*)iich  can  be  had  mounted  and  vamislied,  price  4  shillings.  We 
hope  to  give  a  detailed  notice  of  tlieBe  next  month. 

We  congratulate  Dr.  H.  Struve  on  his  appointment  as  Director 
of  XcEuigsberg  Observatory.  At  the  same  time  it  is  sad  to  tliinii 
tbat  the  great  refractor  at  Poulkova  will  know  him  no  more.  He 
n-j'il  leave  PoLilkova  during  this  month  (May)  to  take  up  new 
<(u  tries. 

Visitation  Dai  at  Greenwich  will  take  place  this  year  on 
ia.r^e  isU  The  usual  dinner  will  be  held  as  of  recent  years  at  the 
Oiterion,  Piccadilly  Orcua. 

i^  would  seem  that  i  Cephei  is  to  be  placed  on  the  list  of 
sp^<;tro8Copic  doubles.  Miss  A.  M.  Gierke  gives  a  graphic  history 
of    "tliis  8t»r  in  the  May  number  oE  '  Knowledge.' 

"^^BE  death  is  announced  of  Dr.  Theodor  Brorsen,  who  is  well 
tnt>-wn  as  a  comet  discoverer.  He  was  born  in  1819,  and  was  a 
prolific  writer,  principally  on  the  subject  of  comets,  of  which  he 
di»ccyered  five. 

Srbata. — In  our  report  of  the  E.A.S,  Meeting  in  last  month's 
ntunber,  \ie  inadvertently  did  Father  Sidgreaves"  paper  a  consider- 
able injustice;  on  page  145,  line  7  from  bottom,  for  "less  than 
half  a  year"  read  "less  than  half  the  number  of  years  of  Mr. 
Hewlett's  observations." 

On  page  173,  in  the  account  of  the  Solar  Eclipse,  for  "  "  ■  ' 
read  "  '  ""'  in  three  cases. 


From  as  Oxford  Note-Book. 

In  two  papers  recently  communicated  to  the  '  Comptea  Rendus  ' 
(February  1895),  MM.  Deslandres  and  Poincare  appear  to  claim  a 
step  in  advance  which  moat  of  us  thought  had  already  been  taken. 
When  Doppler's  principle  is  applied  to  a  moving  body  which  shines 
by  reflected  light,  the  displacement  of  a  line  in  the  spectrum  is 
the  sum  nf  the  displacements  due  to  the  motions  relative  to  the 
funree  of  light  and  the  observer.  This  is  surely  not  new  ?  And 
y«t  a  rather  elaborate  theoretical  demonstration  of  it  is  given  by 
M.  Poincare,  aa  a  note  on  some  experimental  researches  by 
M.  Deslandres  on  the  planet  Jupiter.  The  experimeuts  are 
"elcome ;  for  he  would  be  a  bold  man  who  would  declare  that  any 
pliysical  fact  was  sufficiently  confirmed.  But  ia  M.  Poincare  en- 
titled to  say  "  Les  observations  de  M.  Deslandres  confirment  ces 
voes  theoriques,  ce  qu'on  n'avait  pas  fait  jusqu'ici;"  ....?  1 
^n  not  been  able  to  determine  just  how  new  the  eiperinients 


—  *K^IJ, 
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^y  be,  oud,  as  already  remarked,  they  are  in  any  case  welcome  : 
t  one  would  liave  thought  tliat  the  necessity  for  the  matheinatical 
tnonstratiou  ot'  "ces  vues  theoriques"  had  long  ago  disappeared. 
>rhaps  a  tew  quotations  will  beut  eitablish  this  point. 


the  '  Timea  '  of  1895  April  19  appeared  an  int«resting  letter 

ifefi  A.  M.  Gierke  ou  "  Saturn's  ftings  " ;  where  elie  says  of  the  "»^^ 

locities  of  revolution  of  the  small  compouenta  :  "  These  velocitia<*  "^^-^^ 

jht  very  well  be  detected  and  discriminated  spectroscopically  by  '^^^m. 

eipert  of  Professor  Keeler's  quality,  especially  since  tlie  corre-  '■C*:* 

onding  liue-dis placements  are  doubled  by  the  reflection  of  the  *^»"-» 

n  wUicli  they  appear.     They  are  produced  as  it  were  twice  ^^*'~Mjx 

The  writer  Joes  not  apparently  consider  it  necessary  to  quote  se»* 

authority  for  this  statement.     Nor  was  it  any  more  necessarj-  -  .            "' 

years  ago.     In   'The  Observatory'  for    1885  (p.    118)  Mr.  ,^»^'^ 

inder    uTJtes  ; — "The    planet   Jupiter,   from   the    wonderful  J.u^-f 'j' 
locity  with  «-hich  it  rotates,  affords  another  means  of  demon- 
iting  this  displacement  to  the  eye.     The  difference  of  motion  of 
two  limbs  is  more  than  15  miles  a  second,  aud  the  effect  of 

difference  is  douWed  by  the  fact  that  Ju|)iter  shines  by  re-  — ^firf.-. 
cted  not  inherent  light." 

Both  these  statements  are  general  and  do  not  profess  absolute  ^:J'-X-tte 

:uracy.     They  are  accurate  only  when  the  planet  is  Jn  opposition  «-koo(i 

source,  reflector,  and  observer  in  the  same  straight  line;  other-  — n^r- 

se    the   displacement,  though   increased,  is  not  doubled.      An  «-«-^\.n 

3urate  statement  of  the  general  case  is  given  in  a  paper  by  "^rfby 

of. Niven  111  the  '  Monthly  Notices'  for  1874(70!,  Jtxsiv.  p.  345).  -^  S5). 

I  regards  experimental  veriflcalion,  I  am  not  sure  what  measures  ^s^-^ 

ve    been    piiblisbed,  if   any;    but  it  is  certain   that  lluggins  »er^*ns 

tttineri    pliotographs  of   the   spectrum    of  Jupiter  in    1878   in  «■*    '" 
lich  the  disjilaceraent  can  be  dearly  seen. 


Abthosomv  generally,  and  the  Koyal  Astronomical  Society  in 

rticular,  have  seldom  had  more  devoted   friends  than  the  late 

rs,  JftL'kson-Giwilt.     Astronomy  has  always  owed  much   to   its 

-althy  amateurs,  who  have  given  freely  of  their  abundance  in  her 

ice;    but  there  is  Hcriptura!   authority   for  estimating    very 

liy  among  such  gifts  the  .£300  presented  by  Mrs.  Gwiit  to 

Itoyal  Astronomical  Society  iu  r86o  for  the  foundation  of  » 

idal."  The  interest  on  the  money  was  to  be  paid  her  for  her 

■time,  and  this  in  itself  is  some  indication  of  the  magnitude  of 

t  gift  to  the  giver.     By  her  death   the  interest  has  recentiv 

ome  available  for  its  intended  object,  and  the  particular  method- 

iwarding  it  is  under  consideration  by  the  Council.     But  thes& 
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have  already  been  stated  in  these  columns  :  the  object  of  the 
note  is  to  remark  on  another  legacy  from  the  same  source. 
JMrs.  Gwilt  has  bequeathed  to  the  Society  her  Astronomical 
Lp-album,  and  it  has  lately  been  forwarded  to  Burlington  House 
lier  Executors.  It  contains  a  large  variety  of  photographs,  old 
J>ic5t?iires,  newspaper-cuttings,  &c.,  which  are  not  only  of  great 
^^^ threat  in  themselves  (especially  some  of  the  early  photographs  of 
^  s^inguished  astronomers),  but  also  as  showing  the  untiring  de- 
^t;ion  to  our  science  of  the  collector.  One  cannot  help  regretting, 
such  evidence  of  devotion  before  one,  that  the  proposal  to 
a  small  lunar  crater  after  Mrs.  Gwilt  (which  is  recorded 
itb  obvious  and  deep  gratitude  in  the  album)  was  after  all  not 
S'^nerally  accepted. 


One  of  the  illustrated  monthly  magazines  is  providing  us  with  a 
of  pictures  entitled  "  Guesses  at  Futurity."  The  guesses 
^^.r^  considerably  in  character  with  the  subject,  becoming  wilder 
^^  tihe  questions  considered  recede  from  the  domain  of  everyday 
^^^-  Thus,  the  "  street- lighting ''  of  the  future  is  represented  by 
j^^ries  of  captive  balloons  throwing  down  strong  beams  of  light 
^  jr  the  manner  of  the  already  familiar  search-light — a  not  im- 
:tical  suggestion  ;  but  when  the  artist  leaves  such  homely  topics 
^  deals  with  gold-mining,  his  speculations  become  wilder,  and 
-J^ thing  lees  than  the  mountains  of  the  Moon  will  satisfy  him  for 
I  ^^^  scene  of  his  operations.  1  have  not  sufficient  technical  know- 
^^^  je  of  the  subject  to  know  whether  the  depicted  railway  among 
lunar  mountains  resembles  those  in  actual  use  in  Wales  and 
ler  gold-mining  districts,  or  whether  it  is  a  glorified  form  of 
-^^C2h.  The  mining  is  apparently  being  conducted  on  the  hither 
f'^^ie  of  the  Moon,  for  the  crescent  Earth  is  giving  light  and  an 
^-erial  car  "  is  seen  arriving  with  the  future  surplus  population  of 
is  globe,  which  will  aparently  then  be  as  eagerly  seeking  the 
oon  as  its  ancestors  did  Austraha  or  California. 


So  long  as  we  do  not  have  too  many  of  such  phantasies,  they 

e  very  welcome.     We  can  pardon  their  scientific  blunders  for 

^^«  sake  of  their  suggestiveness  and  the  amusement  we  derive 

^^om  them.     They  are  by  no  means  a  product  of  modern  timeb ; 

'^^xd  not  the  least  interesting  are  the  speculations  recorded  by  past 

^^xieraiions,  for  we  are  in  a  position  to  judge  of  their  value. 

A  couple  of  centuries  ago  a  **  glimpse  of  hiturity  "  was  sketched 

^y  Sir  Francis  Bacon  in  his  *  New  Athintis.'     It  will  not  take  long 

to  glance  at  the  astronomy  which  enters  into  his  picture.     "  We 

^ve  high  towers,"  says  the  wise  man  of  Atlantis,  *'  the  highest 

^^^ut  half  a  mile  in  height,  and  some  of  them  likewise  set  upon 

^igh  mountains,  so  that  the  vantage  of  the  hill  with  the  tower  is. 
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in  the  highest  of  them,  three  miles  at  least We  use  the 

towers,  according  to  their  several  heights  and  situations,  for  inso 
tion,  refrigeration,  conservation,  and  for  the  view  of  divers  meteo 
as  winds,  rain,  snow,  hail,  and  some  of  the  fiery  meteors  alt 
And  upon  them,  in  some  places,  are  dwellings  of  hermits  whc 
we  visit  sometimes,  and  instruct  what  to  observe."  With  a  litl 
license  to  interpret,  what  a  wonderful  forecast  is  this !  Obser 
that  not  only  are  mountain  observatories  foretold,  but  the  placi: 
of  "  winds,  rain,  snow,  and  hail "  before  "  the  fiery  meteors 
suggests  that  such  observatories  will  be  instituted  for  metec 
ological  before  astronomical  purposes ;  and  thus  we  see  why  tl 
Ben  Nevis  Observatory  was  built  before  the  Lick.  Observe,  agai 
how  all  these  phenomena  are  classed  as  "  divers  meteors."  Is  n 
Bacon  thus  the  originator  of  the  **  Meteoritic  Theory  "  as  well 
the  author  of  Shakespeare  ?  But  the  clearest  prophetic  vision 
to  be  discerned  in  the  last  sentence — "  we  visit  the  hermits  sora 
times  and  instruct  them  what  to  observe."  Herein  we  recogni 
at  once  the  Boards  of  Visitors  of  the  observatories,  and  th( 
functions  ! 


Most  of  the  scientific  forecast  in  the  *New  Atlantis'  d« 
with  medicine  and  chemistry ;  but  there  is  one  passage  dealii 
with  optics  which  is  of  sufficient  interest  to  be  quoted.  It  mu 
be  remembered  that  the  telescope  had  already  been  invented,  f  < 
the  date  of  writing  is  1626 ;  and  it  is  surprising  that  so  little 
definitely  said  about  it.     The  passage  is  as  follows ; — 

"  We  have,  also,  perspective  houses,  where  we  make  demoi 
strations  of  all  lights  and  radiations,  and  of  all  colours  ;  and  oi 
of  things  uncoloured  and  transparent  we  can  represent  unto  y< 
all  several  colours,  not  in  the  rainbows — as  it  is  in  gems  ai 
prisms — but  of  themselves  single.  We  represent,  also,  all  mult 
plications  of  light,  which  we  carry  to  great  distance,  and  make  i 
sharp  as  to  discern  small  points  and  lines.  Also  all  colouratioi 
of  light ;  all  delusions  and  deceits  of  the  sight,  in  figures,  magn 
tudes,  motions,  colours ;  all  demonstrations  of  shadows.  \^ 
find,  also,  divers  means  yet  unknown  to  you  of  producing  of  lig 
originally  from  divers  bodies.  We  procure  means  of  seeing  objec 
afar  off,  as  in  the  heavens  and  remote  places ;  and  represe 
things  near  as  afar  off,  and  things  afar  off  as  near,  making  feign< 
distances. 

"We  have  also  helps  for  the  sight,  far  above  spectacles  ai 
glasses  in  use ;  we  have  also  glasses  and  means  to  see  small  ai 
minute  bodies  perfectly  and  distinctly,  as  the  shapes  and  colou 
of  small  flies  and  worms,  grains  and  flaws  in  gems,  which  cann 
otherwise  be  seen ;  observations  in  urine  and  blood  not  otherwi 
to  be  seen.  We  make  artificial  rainbows,  halos,  and  circles  abo 
light:  we  represent  also  all  manner  of  reflections,  refractior 
and  multiplications  of  visual  beams  of  objects." 
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^^ErriNG  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  May  lo,  1895. 

Dr.  A.  A.  Common,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Turner,  M. A.,  B.Sc,  and 

E.  W.  Maunder. 

Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

»•.  Maunder,     76  presents  have  been  received  since  the  date 

^Vie  last  Meeting.     Amongst  those  calling  for  special  notice  is 

*^t)y,  presented  by  the  author,  of  Mr.  Elger's  new  book  on  the 

^  ^n.     Mr.  Elger  has  long  been  known  as  a  most  zealous  student 

^  ^:%  ^^  Selenography,  and  the  work,  which  gives  a  full  description  of 

physical  features  of  our  satellite,  will  undoubtedly  be  found  a 

useful  addition  to  our  library.    We  also  have  a  series  of 

J^hotographic  enlargements    made   by   Dr.   L.   Weinek    from 

.tives   taken   at  the   Paris   Obser\'atory ;   and   a   number   of 

)hs  have  been  presented  by  Dr.  Sheldon,  a  Fellow  of  the 

'i^ty.     These  are  studies  of  portions  of  the  Milky  Way  made 

a  Dallmeyer  portrait-lens  of  2|  inches  diameter  and  6|  inches 

*1  length.     Dr.  Sheldon's  idea  is  to  get  a  photographic  record 

^fee  Milky  Way  that  shall  agree  as  nearly  as  possible  with  the 

ire   seen  by  the  eye  as  to   the  number  of  stars  delineated. 

'*  Sheldon  also  sends  a  photograph  of  the  constellation  of  Orion 

sring  the   nebula  which    was    recently   discovered  by   Prof. 

^^Tiard.     There  is  also  a  series  of  twelve  pictures  presented  by 

'•    Percival  Lowell,  made  by  photographing  a  globe  showing 

^^  trs  as  it  appears  to  him  by  eye  observation.    The  results  are 

^^^^Junly  remarkable. 

X  might  also  mention  as  having  been  received  a  volume  of  Lund 
sTvations,  giving  the  results  of  meridian  observations  of  stars  in 

'VOL,  XYIII.  T 
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the  zones  +35°  to  +40°,  and  also  an  extreme! j'^  beautiful  lanfen 
hlide  presented  hj  Mr.  W.  E.  Wilson,  showing  the  star-cluster  i 
the  constellation  Hercules. 

Capt,  Noble,  With  regard  to  these  photographs  of  the  Mill 
Way,  the  most  curious  thing  is,  they  are  taken  with  an  instrumei 
moved  by  a  clock  which  drives,  I  am  given  to  understand,  vei 
badl\  indeed,  remembering  the  accurate  clock-driving  required  f 
stellar  pliotography.  For  the  most  part  stars  are  kept  in  the 
proper  position  on  the  plate  by  moving  the  instrument  by  hanc 
and  knowing  that  this  is  so,  the  pictures  are  wonderfully  done. 

Mr,  Maunder.  Dr.  Sheldon  says  his  clock  will  not  keep  on 
star  for  more  than  2  sees.  ^^  ithout  guiding,  and  he  has  to  expo 
for  an  hour  or  more.  [The  photographs  by  Dr.  Sheldon,  Mr.  Elgt 
and  Mr.  Wilson  were  here  thrown  on  the  screen.] 

Capt,  Noble,  I  should  like  to  call  attention. to  one  thing  whi< 
is  instructive.  This  photograph  is  taken  by  a  portrait-lens,  and 
will  be  noticed  that  stars  at  the  centre  of  the  field  have  circa! 
images,  whilst  those  near  the  edges  of  the  plate  become  of  tl 
form  of  parallelograms.  If  the  same  thing  takes  place  w^hen 
person's  portrait  is  being  taken,  it  is  easy  to  see  that  the  likene 
is  not  likely  to  be  flattering. 

The  President,     I  should  like  to  make  some  remarks  upon  tl 
photograph  of  the  Milky  Way,    taken    with  a  portrait-lens 
moderate  aperture  and  6  inches  focal  length.     I  have  been  waiti" 
for  some  time  past  to  see  a  photograph  of  the  Milky  Way  whL 
would  compare  with  the  beautiful  views  taken  by  Dr.  Boeddick 
at  Lord  Rosse's  Observatory  some  years  ago.     There  is  no  doc 
but  that  a  photograph  takeu  with  a  lens  of  focal  length  that  is  r 
comparable  with  that  of  the  eye  differs  enormously  from  that  se 
by  the  eye.     But  a  photograph  taken  with  a  lens  of  focal  leng 
from  8  to  10  inches  does  give  such  a  representation  of  the  sk}- 
is  fairly  comparable  with  a  chart  made  from  naked-eye  observatic 
and  if  we  could  take  photographs  of  portions  of  the  Milky  \^ 
without  that  distortion  to  which  Capt.  Noble  has  alluded,  and  g 
the  pieces  together,  we  should  have  the  best  possible  representat 
of  the  galaxy.     Such  a  work  would  be  quite  within  the  scope- 
an  amateur  possessing  limited  astronomical  means,  and  I  sho 
be  glad  to  see  some  one  do  it. 

Dr.  Roberts,  I  can  supplement  your  remarks,  Sir,  by  sav 
that  Dr.  Boeddicker  has  been  engaged  for  some  years  atLordRos^ 
Observatory  in  making  a  photographic  chart  of  the  Milky  W^ 
with  a  camera  of  short  focus  such  as  you  describe,  which  he  ^ 
be  able  to  compare  with  his  own  hand  drawings  of  the  sfM 
region. 

The  President.     That  is  news  to  me,  and  I  think  that  a  p- 
tographic   view   of  the   Milky   Way   made    by   Dr.    Boeddick 
to  compare  with  his  charts  will   be  very  valuable.      1   will 
Dr.  Koberts.to  read  us  his  papers  on  photographs  of  nebulae. 

Dr,  Roberts,      The  photograph  of  the  nebula  M   1  Tauri   " 
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ta'^eii  with   the  20-inch  reflector  on  1895  Jauuary  35,  the  p'.itu 

Win^c  exposed  for  one  hour.     The  copy  now  presented  is  euhu'gecl 

ti>  tliti  scale  of  one  millimetn>  to  6".     Two  eukrgeit  photographs 

of  the  nebula  taken  with  an  exposure  of  3  hours  were  presented 

to  the  ijociety  in  1892  May,  but  t:ie  mottling  nnd  star-like  cuii' 

(lensntioaa  wJlhiu  the  den.ser  parts  of  the  nebula  are  better  seen 

Oil  this  picture.     All  t!ie  stars  timt  are  shusvn  on  the  photographs 

uE    t^i}2  are  also  visible  in  this,  and  there  are  no  obvious  changes  in 

position  angles  or  in  brightness  of  stars  or  nebulosity  during  thi! 

ii\t«rval.     The  nebula  as  a  whole  is  unsymmetrical  iu  form  and 

^t'ter  lareful  study  is  suggestive  of  a  state  of  great  disturbance 

iiiternaily.     There  is  a  dark  rift  which  forms  alinost  .1  straight 

**n«  in  a  direction  n,/.  and  ».  7).  across  the  centre  oE  tho  nebula. 

-Another  rift  forms  u  triple  fiirve  along  the  north  margin  of  tho 

*»f  bula  and  extends  nearly  its  whole  length.     Notwithstanding  the 

*^vi(lence  we  have  of  great  disturbance  affecting  the  substance  of 

*h\i!t  Debula,  it  is  impossible  to  say  that  any  change  has  taken  p!a<.>< 

'"    its  stniuture  during  the  interval  of  tlireo  years  from  now  and 

'he  time  witen  tlie  first  reliable  records  o£  its  form  and  iiitern:il 

*'*?tiu|ij  were  made.     But  I  acu  not  surprised  at  this,  for  having 

"-'■^ttipared  the  photograph  of  the  gi'eat  nebula  in  Orion,  takeii  in 

'•''Se    October,  with    that    of  the  same   object    kiken    in    1894 

'^bru.iry,  an  interval  of  7  years  4  mouths,  I  have  been  unable  to 

*"*^ogiiize  any  change  iu  the  structure,  although  the  nebula  appears 

**  be  in  a  state  of  violent  commotiou. 

_Tlie  photograph  of  the  nebula  near  15  Monoeerotis  was  taken 

}*"'th  the  2o-incb  reflector  on  1895    Feb,  13,  with  an  exposure  uf 

*"«  plate  during  3  hours,  and  the  copy  noiv  presented  is  enlarged 

*  the  scale  of  one  millimetre  to  24".     Iteferences  to  the  star  and 

?**  the  region  round  it  will  be  found  In  the  New  General  Catatogui.-, 

i^  Lord  liosse'a  observations,  and  also  in  '  Astronomy  and  ji-stro- 

"bysicB,'  vol,  xiii.  pp.  178-182,  where  Prof.  Barnard's  observations 

^re  given.     Prof.  Barnard  has  sent  to  this  Society  a  positive  copy 

***!    glass  of  bia  photograph  taken  with  a  portrait-camera  of  tlie 

^*gion  surrounding  15  Monoeerotis,  and  a  uiutern-slide  has  been 

?**^(ie  from  it  to  the  same  scale  as  that  of  the  photograph  I  have 

J  Mat  shown  yon.  and  from  this  you  will  at  once  recognize  the  vast 

'^•ffurencw  between  a  photograph  taken  with  a  small  camera  and 

"^ftti  taken   with    a   comparatively   large  reflector.     The  reflector 

^^utograph  shows  in  detail  the  tine  lines  and  curves  of  nebulosity, 

^■*itl   the  stars  are  far  more  numerous  than  they  are  on  coiiicideuc 

^^*>;as  of  the  camera  picture.     The  discs  of  the  stars  on  the  photo- 

^•^ph  taken  with  the  short-focus  leus  are  enormously  out  of  pro- 

t*'^inion  compared  with  the  discs  on  the  reflector  photograph,  and 

~*ifeBe  large  discs  very  often  cover  near  stars   while  the   largin- 

^^strument  shows  eeparatiily  the  components.     There  are  area.i 

**•*    the  camera  photograph  wliich   most  of   us  would   accept  as 

^^ideuces  of  nebulosity,  but  it  is  not  nebulosity  at  all.     Theae 

^Ppearaucea  are  caused  by  the  sm.ill  scale  of  the  photograph  shon  ing 
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areas  crowded  with  stars  as  if  thev  were  nebulous,  and  the 
TiFts  are  areas  with  fewer  stars  in  thera. 

TJie  President.  I  should  Hke  to  point  out  that  in  Prof.  Barn: 
pliotograph  we  have  all  that  is  shown  in  that  by  Dr.  Eob 
which  shows  that  after  all  there  are  advantages  in  using  a  w 
angle  lens  of  short  focal  length  for  getting  pictures  of  t 
delicate  nebulosities.  It  is  perfectly  true  that  for  photograp 
the  details  of  a  nebula  it  is  best  to  use  a  large  focal  length,  bi 
fret  outlines  of  delicate  nebulosity  it  is  just  aa  good  to  use  a  si 
focus  lens  and  give  a  long  exposure.  JSo  that  to  get  a  pictui 
faint  nebulosity  shown  over  a  large  region  such  a  telescoj 
Prof.  Barnard's  is  very  suitable,  but  an  instrument  of  greater  \ 
len2:th  would  be  more  suitable  to  phofograph  the  delicate  sti*uc1 

Dr,  lioherts.  I  am  obliged  to  the  President  for  his  explanat 
in  reference  to  these  photographs,  but  I  think  they  will  not 
close  examination;  for  inst-ance,  it  is  not  probable  that  faint  i 
would  be  shown  on  the  reflector  photograph  and  not  appea 
the  camera  photograph,  v^hilst  nebulosity  fainter  than  those  « 
is  shown  on  the  camera  photograph  and  not  ou  that  taken  b) 
reflector.  Much  of  this  apparent  nebulosity  is  really  due  tc 
coarse  granulation  of  the  fihn  being  affected  by  the  diffused  '. 
of  the  stars,  which  are  very  numerous  and  apparently  < 
together,  because  of  the  smallness  of  the  camera  scale. 

The  President,     There  is  this  to  be  said  about  granulation, 
the  more  sensitive  the  plate  is,  the  coarser  becomes  the  gr 
lation. 

Prof,  Turner,  Dr.  Rolx^rts  has  presented  some  of  his  beau 
enlart'ements  to  the  Societv,  and  these  mav  be  handed  round 
:«ui  sorry  to  see  that  Lord  Rosse  has  not  been  able  to  sta 
remark  on  these,  as  the  name  of  his  father  is  inseparably 
nected  with  the  resolvability  of  nebula?.  Dr.  Roberts  has  bix> 
an  interesting  question  before  us  in  comparing  two  photogrs 
one  taken  with  a  short  and  one  with  a  long  focus  lens,  and  sho\ 
t  hat  appearances  are  very  different.  Perhaps  in  the  future  soirn 
will  pliotograph  these  with  a  still  larger  telescope,  and  poss 
then  some  of  the  beautiful  photographs  he  shows  us  niaj 
corrected  in  the  same  points  in  which  they  correct  Barnard's 
do  not  know  whether  Dr.  Roberts  will  accept  this  possibilit 
the  existence  of  such  a  third  term,  but  I  think  we  are  all  ag 
upon  the  value  of  a  comparison  of  photographs,  \^hieh  we  kno^ 
be  so  good  of  their  kind,  as  those  taken  by  Prof.  Barnard  on 
one  hand  with  his  short-focus  instrument  and  by  Dr.  Rob 
again  with  his  longer-focus  t«lesco])e. 

Mr,  Knohel.  In  Lord  Rosse's  drawings  of  the  nebula  in  Tai 
there  are  a  great  many  fihiments  from  the*' neck  of  the  goc 
which  are  not  visible  in  the  photogi-aph.  In  the  small  plane) 
nebula  46  M  in  Argo,  Lord  Rosse's  draAvine;  shows  many 
ments  surrounding  the  circular  annulus  \\  hich  are  not  visibk 
Dr.  Roberts's  photograph.     I  have  been  puzzled  about   the  ( 
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crepancv,  and  should  be  ^\&d  if  an  explanation  could  be  offered. 
Phtfre  is  a  very  material  difference  between  the  photographs  and 
1-ord  Kosse's  drawings  in  the  case  of  these  nebuhe. 

Itev,  W.  Sklfreaves,  It  seems  to  me  that  we  have  an  explana- 
tion of  the  discrepancies  found  between  drawings  and  photographs 
of  celestial  objects,  suggested  by  the  spectra  of  stars.  The  brigl^t 
strir  of  our  present  evening  sky — Arcturus — gives  a  spectrum  sin- 
gularly deficient  at  the  violet  end,  while  others  are  equally  wanting 
i  ri  the  visual  rays.  The  picture  traced  upon  the  retina  of  the  eye 
'T^^y  not  be  the  same  as  that  impressed  upon  the  photographic 
X>lite. 

X  think  Dr.  Roberts  has  done  a  good  service  in  the  compari«on 

*^^    has  made  of  the  two  photographs  of  the  nebula  in  Taurus. 

^Vti  cannot  be  too  much  on  our  guard  against  unsound  inferences 

^;>t.Her  from  eye  observations  or  photographs  of  distant  objects. 

-*^<'-  Roberts  has  shown  that  the  agsjregation  of  false  ])hotographic 

?^^llar  discs  may  give  the  plate  an  appearance  of  nebulosity  which 

^  vxnreal.     But  I  could  not  follow  him  to   his  conclusion  against 

^le  evidence  of  the  American  plate  for  the  extension  of  the  nebu- 

t- K*^^  matter  beyond  the  outlines  of  his  picture ;  and  I  cannot  help 

^Inking  that,  with  a  longer  exposure,  Dr.  Roberts's  plate  would, 

^   tihe  loss  of  its  delicate  details,  have  revealed  the  same  extension 

^    t-he  nebula. 

^Vr.  Knohel.  I  think  granulation  is  most  clearly  shown.  I  was 
^^  mining  it  recently,  and  there  is  no  doubt  about  the  coarseness 
^    ^he  granulation. 

fJapi.  Noble.     I  should  like  to  ask   Dr.  Roberts  one  question, 

^^  that  is,  upon   what  ground   he  bases   his  opinion   that  the 

^^>u la  is  in  a  state  of  violent  commotion?     There  appear  to  he 

^^*o  holes  through  it — one  circular  and  symmetrical, — and  that 

^-^^s  not  look  as  if  there  was  much  irregular  activity  in  the  body. 

-Air.  Chambers.     I  should  like  to  say  a  word  on   Mr.  Knobel's 

f^^^i  tit  about  the  accuracy  of  the  drawin^rs  of  the  elder  Lord  Rosse 


le  in  1844.     Since  1844  it  has  been  several  times  observed  at 
•^^sonstown  by  the  present  lord,  and  there  are  records   in   his 
_^^t:^logue  of  1888  which  seem  to  imply  on  his  part  great  distrust 
^^  ^      these  drawings.     As   far  back  as    1848  Nov.  29  there  is  this 
^^^ord :  "  Would  have  figured  it  different  from   the  drawings  in 
il.  Trans.  1844*';  in  1853  Dec.  "appeared  very  different  from 
wings  in  Phil.  Trans.  1844";  then,  finally,  "  No  trace  of  nebu- 
^^^^i^  arm-*  as  on  drawings  of  1844."     I  think  it  seems  to  imply 
^^t  th»^  1844  drawings  must  be  considered  altogether  unreal  and 
^  ^  ubstantiated. 

^f.  Roberts.     In  reply  to  Capt.  Noble's  question  as  to  why  the 

Trillion  was  formed  that  some  of  the  nebulae  are  in  commotion,  I 

Mid  say  that  it  is  simply  an  inference,  not  a  dogmatic  opinion. 

^      they  were   not  in  irregular  movement  we   should   have   the 

^^Ximetrical  outlines  seen  in  other  nebulje,  such  as  in  the  spiral 

^^^l>ula  in  Andromeda  and  in  many  others  which  have  rings  around 
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them  and  condensations  in  the  centre  but  M  i  Tauri  and  the 
nebula  in  Oriou  do  not  appear  to  have  assumed  that  symmetrical 
shape ;  hence  the  inference  that  they  may  be  in  a  state  of  irregular 
commotion  and  undergoing  a  change  to  the  symmetrical  form. 

Father  Sidgreaves  does  not  seem  to  have  caught  my  statement  ^i^ 

a%  to  the  ratio  of  aperture  to  focal  length  in  Prof.  Barnard's  ^' 

camera  and  my  reflector;  it  is  practically  the  same  in  both  instru-  ^ 

nients,  oue  having  an  aperture  of  6  inches  and  focal  distance  of  z#<: 

3 1  inches,  and  the  other  an  aperture  of  20  inches  and  focal  distance  ^^ 

oF  98  inches.     Now,  the  assertion  that  this  compound  lens   has  ^  c 

gPc^afer  photographic  power  than   the  reflector  cannot,  if  I  may  '^-^ 

trust  my  past  experience,  be  coriect.     The  evidence  obtained  by  '^^ 

close  examination  of   the   photographs  just  exhibited   is  clearly  "vc" 

.against  the  assumption,  and,  on  many  occasions  during  the   past  -:^^^-J 

years,  I  have  tested  the  relative  photographic  power  of  the  reflector  -:s<-^i 

against   various    photographic   cimera   lenses,  with  the   uniform  #-ri"i 

result  that  the  reflector  photo-efFect  was  greater  than  that  of  the  ^ct) 

lenses.    In  the  photographs  now  under  consideration  the  exposures  * 
of  the  plates  in  both  instruments  were  practically  equal. 

Prof,  Turner  read  an  abstract  he  had  made  of  Prof.  Barnard's 

paper  on  the  "Variable  Nebulae  of  Hind  and  Struve  in  Taurus  ^ 
and  on  the  Nebulous  Condition  of  the  Variable  Star  r  Tauri.'' 

The  nebula  near  the  star  r  Tauri  was  discovered  by  Hind   ou  .cx^^u 

October  11,  1852,  and  was  an  easy  object  for  small  telescopjes.  .^-^s. 

It  was  subsequently  observed  by  D'Arrest,  Struve,  Lassell,  and  X>-^^d 

others;  but  on   1861    Oct.  3   it  had   disappeared  from   ordinary  '^^"^Y 


ri) 

-J- 

-  i.' 


instruments,  but  continued  to  be  observed  by  the  great  telescopes  ^-^^es 

of  Lassell  and  Struve  until  1868,  when  it  was  not  visible  in  th^ 


th^         t^r*e 

great  Poulko>a  refractor,  but  in  looking  for  it  Struve  found  <w  ^*  ^ 
nebula  4'  preceding  the  place,  which  is  called  Struve's  nebula^  -  -^^  ^^' 
This  was  subsequently  observed  by  D'Arrest,  who  was  sui'e  thaCi^  cT^m:^  MdX, 
no    nebula   previously    existed    there.       On    November  8,    1877^^^  "^   ^'' 

Tempel  saw  Struve's  nebula.    It  had  disappeared  by  December  12     ^^    ^2, 

but  Tempel  saw  two  small  stars  in  the  place  of  the  nebula,  f h»=— ^=^ .^^-^be 
northern  of  which  he  had  seen  in  the  nebula  on  November  8. 

This  region  seems  not  to  have  been  further  observed  until  189c 
when  Mr.  Burnham  found  that  r Tauri  was  involved  in  nebulosit 
»iu(l  a  paper  on  the  subject  is  given  in  'Monthly  Notices  K.  A. 
lor  December  i8go.     A  part  of  the   present  i)aper  is   taken 
with  an  ex])lanation  that  Mr.  Burnham  erroneously  supposed  th 
to  be  Hind's  nebula.    On  1890  Oct.  15,  at  Mr.  Euraham'sreque 
Prof.  Barnard  examined  this  region  and  observed  that  r  Tauri  wi 
surrounded   by  nebula,  and  also  ])icked   up  Hind's  nebula,  whi 
was  then  extremely  faint.     On   1890   Nov.  i   Prof.  Keeler  fou 
that  r  Tauri   was  nebulous.      On    J895   Feb.   25   Prof.   Bama 
thoroughly  examined  this  region,  and  found  that  Hind's  neb 
instead  of  being  faint,  as  in   1890,  was  an  easy  object,  but  tl — 
there  was  no  trace  of  nebula  round  the  star  r  Tauri.     He  son 
times  seemed  to  see  a  nebulous  glow,  but  nothing  like  the  nebul 
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appearance  of  1890,  Further  there  was  no  nebula  where  Struve's 
■"ebula  had  been.  Ho  convinced  Limselt  of  tLis  on  Feb.  25,  and 
on  Feb.  j6  be  measured  Hind's  nebula.  On  March  24  he  sus- 
Pet-ted  a  faint  nebula  in  the  place  of  Struve's ;  Ilind'a  nebula  was 
**«»  faint  Ihut  it  was  hardlj-  perceptible,  and  r  Tauri  was  distinctly 
*\^bulous.  Prof.  Turner  added  that  this  was  eufficieut  to  show 
*^^t  there  was  considerable  reason  to  think  ihat  these  nebnlie  are 
■^■■■ai-iable. 

'3'hc  President.  I  do  not  know  whether  the  paper  hears  out  a 
^*^pposition  which  has  just  occurred  to  lue,  that  ^^ben  th«  Htru^e 
■*<!  the  Hind  nebulae  are  absent  there  is  a  greater  condensation 
i"**Hnd  r  Tauri,  the  change  being  apparently  a  ahiltingot  brightness 
-^^m  one  point  to  another.  This  is  tho  first  real  case  that  has 
^"^'^n  obw;rved,  1  think,  ot  a  change  in  a  nebula. 

■Alr.Sewall  read  bis  paper  on"  Micrometer  Measures  of  Phnbos, 
*^**e  Inner  Satellite  of  Miira,  during  the  Opposition  of  1894." 
''^tiorometer  measures  of  the  distance  and  position-angle  of  this 
^^*-t:«jlhte  with  respect  to  the  plajiet  were  made  with  the  24-incli 
*^f  ractor  at  Carabridgo  on  six  different  nights  in  rather  un- 
'^■^■ourable  weather  during  the  autumn  of  last  year.  These 
^^'^'aisurcs  were  sufficient  to  show  that  the  satellite  was  considerably 
■^**^*? — between  9  and  1 1  minutes — on  the  ephemeria  time  as  com- 
T»  » 1  t>d  by  Mr.  Marth.  This  would  seem  to  point  to  an  error  in  the 
^■*-lc»pred  periodic  time  or  to  a  definite  change  in  the  period.  Jt 
^*  '^'^  niit  clear  whether  the  period  adopted  in  computing  the 
^t*l»enieris  had  been  determined  from  observations  at  recent  or 
^^''lier  oppositions.  Also  it  appeared  that  there  was  a  distinct 
*  Terence  in  the  distances  of  the  satellite  from  the  planet  at 
*^'^*»leru  and  western  elongations — a  point  whieh  had  also  been 
Y**"*hlished  by  Prof.  Campbell  from  measurements  made  with  the 
-"—i^ili  equatorial. 

^hf  I'rtsident,  This  inner  satellite  of  Mars  is  a  most  delicate 
^**j«ct.  I  remember  seeing  it  soon  after  its  discovery  in  1S77, 
^■^*-l  those  who  ba^■e  seen  it  will  appreciare  the  delicacy  of  the 
^-*  *<Jrometer    measureraenta    that   would    give   as   result    such   a 


***iforni  curve  as  that  which  Mr.  Newall  has  just  shown 
»^  -frof.  Turner  then  read  a  paper  by  Mr.  Stanhi/  Williains  on  the 
^^  iiotaiion  of  Saturn  in  1894."  Mr.  Williams  had  made  a  series 
^^  *  careful  observations,  and  found  there  was  evidence  that  the 
5  ^-**Btion  period  of  Saturn  was  different  in  different  lont/itadea,  not 
—  V*    different  latitudes,  as  in  the  case  of  the  Sun.     He  found  amonc 


^'-^ 


dark  spots  on  the  surface  of  the  planet  three  distinct  groups— 


*^; 


ith  a  rotation  period  of  10''  14"  5S',  the  next  with  a  rotation 
Hod  of  10"  14°  43",  and  another  with  ft  period  of  10"  is"  50'.  The 
_^''~^7A(  equatorial  spots,  on  the  other  hand,  had  also  three  different 
**^*  •nods.  The  first  group  bad  a  rotation  period  of  1  o''  1 3"",  group  B 
**=»*■  la"  40',  and  group  C  10"  12"  25'.  These  result8_  were  not 
^''tirelr  new.  There  was  a  paper  last  year  by  Mr.  Williams,  in 
^*"t»ieh  be  gave  Bimikr  results,  bhowing  thai  the  rotation  period  did 
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not  seem  to  be  the  same  in  different  longitudes  of  the  planet 
There  did  not  seem  any  theoretical  reason  for  suspecting  thes( 
results.  Prof.  Turner  had  written  to  Prof.  Darwin  and  to  Proi 
Sampson  on  the  subject,  and  received  the  following  replies  : — 

Prof.  Darwin  writes  : — "  The  Hatum  results  are  certainly  ver 
remarkable,  and  suggest  a  rather  wild  consideration.  Is  it  possibl 
that  the  sections  of  Saturn  parallel  to  the  equator  are  not  circular 
It  is  well  known  that  there  is  a  figure  of  equilibrium  in  the  forr 
of  an  ellipsoid,  and  also  that  there  is  another  ellipsoid  in  whic 
the  form  stands  still  in  space  while  the  fluid  rotates ;  lastly,  tha 
these  may  be  combined  into  a  Niemann's  ellipsoid,  in  which  th 
form  rotates,  and  in  which  besides  there  is  circulation.  For 
heterogeneous  planet  there  should  be  something  analogous,  but  i 
any  such  case,  of  course,  the  inequalities  of  rotation  should  b 
such  that  the  360*^  should  be  divisible  into  four  quadrants, 
expect  no  one  has  ever  tried  to  find  systematic  differences  betwee 
tke  various  equatorial  diamet^ers,  and  probably  micrometric 
measures  would  not  be  sufficiently  deUcate  to  detect  such  difference 
but  it  might  be  worth  trying." 

Prof.  Sampson  says  that  there  may  be  a  hydrodynamieal  exph 
nation  of  the  observations,  and  he  suggests  such  a  bne.  Or,  1 
isays,  the  facts  may  be  due  to  tidal  waves.  It  appears  from  tl 
observations  that  the  surface  is  evidently  in  a  state  of  most  di 
turbed  motion,  and  Mr.  Williams's  results  may  be  a  sort  of  stori 
chart  of  Saturn. 

Capt.  Nohle,  I  remember  that  Mr.  Williams  gives,  in  1 
admirable  little  book  on  the  planet  Jupiter,  an  exhaustive  series 
observations  of  the  rotation-periods  of  the  spots,  both  light  ai 
dark ;  but  in  that  case  the  period  was  considered  as  varyi 
according  to  the  latitude,  which  is  a  fairly  intelligible  thing.  T 
idea  of  a  variation  depending  on  longitude  is  difficult  to  compi 
hend. 

The  President.  There  is  no  doubt  that  we  are  to  some  ext€ 
the  slaves  of  habit,  and  we  are  so  used  to  considering  the  latitu 
as  the  argument  for  determining  the  rotation-period  from  analo 
of  the  sun-spots,  that  we  find  it  hard  to  realize  a  variation  depei 
ing  on  longitude.  No  doubt  we  shall  have  some  light  thrown 
the  subject  when  we  see  the  paper  in  print. 

Mr.  W.  E.  Wihon  then  I'ead  a  paper  on  the  "  Thermal  Badiati 
from  Sun-spots  from  Observations  made  at  Daramona,  Stree 
Co.  Westmeath."  After  describing  the  apparatus  employed  \ 
the  experiments  the  author  exhibited  a  diagram  which  showed  t 
amount  of  radiation  from  a  sun-spot  on  each  day  during  the  peri 
oE  his  observations  as  a  percentage,  which  \\as  on  the  averj^ 
about  30,  of  the  thermal  radiation  from  the  unspotted  surface 
the  Sun. 

llev,  W.  Sidffreaves,  I  have  been  wondering  whether  we  m 
ai'cept  Mr.  Wilson's  observations  of  the  constancy  of  spot-rac 
tion,  when  near  to  and  when  remote  from  the  limb,  as  a  confirm 
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lion  of  the  elevated  position  of  the  umbra.  If  the  umbra  is  so 
e-Ievated  there  would  be  less  loss  of  heat -radiation  energy  by 
passing  through  abaorbing  medium. 

In  connection  with  the  supposed  eleration  of  the  umbra  of  (i 

spot,  I  will  mention,  with  the  President's  permission,  the  contents 

of  a  letter  juat  received  from  Father  Feuyi,  of  the  Kalocsa  Obsei^ 

vatorj.     He  says  that,  having  rend  Mr.  Howkti's  paper  and  my 

own  upon  the  Sun-apot  drawings  and  the  Wiisonian  theory,  he 

lias  looked  through  his  own  collection  of  drawings,  extending  over  1 5 

yeara,  and  has  found  a  complete  series  of  the  great  spot  of  Jinie 

^'SSj,  forming  a   perfect   supplement  to  the  drawings  made  at    • 

Stonyhurat.     It  may  be  remembered  that  the  appearance  of  this 

spot  at  ingreas  when  at  7"  from  the  E.  limh  was,  na  described  in 

*"y  paper,  in  favour  of  a  mountainous  form  of  the  umbra,  ai-reening 

from  view  the  further  side  of  the  penumbra,  and  leaving  the  near 

side  well  in  sight.     Father  Fenv'  aaya  that  his  drawings,  made 

under  the  best  atmospheric  conditiona,  show  that  the  spot  «as 

quiet  on  its  way  to  the  W.  limb,  and  that,  when  at  7"  from  it,  its 

"Ppearance  was  precisely  the  same  as  that  observed  at  Stonyhurst 

3t  the  same  distance  from  the  E.  limb.     He  adds,  and  1  agree  with 

the  remark,  that  the  two  obaervations,  taken  together,  make  up  a 

^Wor  demonstration  that   the   "  nucieua,"  or,  as  we  call  it,  the 

Umbra,"  was  in  thia  spot  an  elevation. 

Jtai.  A.  L,  C'ortie.  I  think  Mr.  Wilson's  observations  bear  out 
^^ults  obtained  by  Father  Secchi,  and  they  are  very  important  in 
**ieir  bearing  on  the  atudy  of  the  solar  sun-spot  spectra.  It  is 
.'"^^uently  atated  by  Professor  Lockyer  that  the  lines  giving  evi- 
^***iceo[  the  dissociation  of  our  elements  at  solar  temperatures 
'^'^Our  in  eun-spot  spectra,  and  hence  it  is  presumed  that  ann-spots 
***■«  among  the  hottest  regions  of  the  Sun.  But  from  Mr.  Wilson's 
f^wults  it  would  appear  that  the  temperature  of  spots  is  lower  than 
**>«t  of  the  rest  of  Ihe  di-^c. 

,        'J'he  Pretident.     I  think  Lockyer  savs  thiit  the  spots  are  caused 
^  a  downrush  of  cooled  vapour.     I  hardly  understood  from  the 
?**»hor  of  this  paper  whether  he  had  measured  the  temperature 
*>■    the  neighbourhood  of  the  spots. 

J/r.  Wilson.     1  have  not  measured  anv  faculie  at  all. 
^_^   Mr.  A'ewall.     Did  you  determine  what  is  the  least  amount  of 
^^<lialion  the  bolometer  would  detect? 
J/r.  Wilian.     It  is  very  sensitive. 

Mr.  A'eaalL     1  would  ask  Mr.  Wilson  whether  he  made  any 
^^Sowance  for  the  radiation  reflected  by  the  air? 

Mr.  WiUon.     No.     There  is  praitic-ally  no  reflecled  radiation. 
Prof.  Turner.     I  would  Hke  to  ask  whether  Mr.   Wil.-on  has 
^*ated,  or  if  he  will  state,  the  evidence  on  which  he  arrived  at  his 
'inclusions? 

Mr.  Wilton,     I  have  given  it  in  the  paper. 
Prcf.  Tarntr.     And  may  we  regard  this  as  the  beginning  of  an 
Extended  investigation  as  to  the  radiation  from  spots  at  various 
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parts  of  the  solar  disc  ?  which  would  be  a  most  valuable  contri- 
bution to  solar  astronomy. 

uMr.  Wilson,     Yes ;  I  hope  to  carry  it  on. 

Capt,John  Steele,  After  thirty-eight  years  of  life  in  all  climates 
I  have  come  to  the  conclusion,  and  have  endeavoured  to  show,  that 
the  Sun  is  not  a  body  of  incandescent  heat,  and  that  there  is  no 
more  heat  in  the  Sun  than  there  is  in  the  F^rth. 

TJie  PreMcknt,  Have  you  been  in  London  during  the  last  few 
days  ?    (Laughter.) 

Capt,  Steele,  I  think  we  should  look  to  see  what  the  Sun  really 
is.  We  do  not  ask  what  he  is ;  we  assume  he  is  a  body  of  incan- 
descent heat. 

The  following  papers  were  announced  and  partly  read: — 

F.  Valle,  "  Observations  of  Minor  Planets  made  at  the  Tacu- 
baya  Observatory." 

E,  E.  Barnard,  "  On  the  variable  Nebula  of  Hind  and  Struve 
in  Taurus,  and  on  the  Nebulous  condition  of  the  variable  star 
r  lauri.'' 

A,  Stanley  Willianis.     "  On  the  Botafion  of  Saturn  in  1894.*' 

W.  E.  Wilson,  The  Thermal  Radiation  from  Sun-spot^  ;  Ob- 
servations made  at  Daramona,  Street e,  Co.  Westmeath." 

A'.  D,  Niteyamvala,     '*  On  a  Photograph  of  tlie  Cluster  46  M." 

li,  H,  M,  Bosanquef,  "  On  a  Pixi^d  System  of  Star  Coordi- 
nates." 

Isaac  Roberts,  *' Photograph  of  the  Nebulae  near  15  Mono- 
cerotis.' 

Isaac  Boherts,     "  Photograph  of  the  Crab  Nebula  M  i  Tauri."' 

J,  GltJhill,  "Observations  of  the  Phenomena  of  Jupiter's 
Satellites,  and  the  Transits  of  the  Ked  Spot,  Dark  and  Bright 
Spots,  &c.,  at  Bermerside  Observatory,  Halifax,  duriug  the  winter 
of  1894-95." 

E.  J,  ^tone,  "Answer  to  an  Enquiry  in  the  'Bulletin  Astro- 
nomique*  for  May  1895." 

H.  F,  Ntwall.  "  Micrometer  Measures  of  Phobos,  the  Inner 
Satellite  of  Mars,  during  the  Opposition  of  J894." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Andrew  Bussell  Forsijlh,  F.R.S.,  Sadlerian  Professor  of  Pure 
Mathematics,  Cambridge:  John  WiUrmr/hh)/  Meares,  Clixe  Hall, 
Shrewsburv ;  William  Willett,  Jan.,  The  Cedars,  Chiselhurst 
Common,  Kent,  and  2  Sloane  Gardens,  W. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

Antoine  d'Ahbadie,  Membre  de  TAcademie  des  Sciences,  120  Rue 
du  Bac,  Paris  (proposed  by  G.  H.  Darwin). 
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J^i/al  H,  Bradford,  North  Ferrisburgh,  Vermont,  U.S.A.  (pro- 
por»e<l  by  Lewis  Swift). 

(J^valil  lliomas  Tiul',  Naval  Instructor,  School  Ship  '  Conwa}*,' 
Birkenhead  (proposed  by  E.  W.  Maunder). 


i 


BRITISH  ASTEONOMICAL  ASSOCIATION. 

The  sixth  ordinary  meeting  of  the  current  session  was  held  at 
University  College,  on  AVednesday,  April  24,  Mr.  E.  Walter 
Ma\inder,  President,  in  the  Chair. 

•Air.  Pttrie  read  some  correspondence  from  Mr.  Walter  Gale, 
Secretarv  of  the  New  South  Wales  Branch  of  the  Association, 
S'^  *^o  **"  account  of  the  inaugural  meeting  of  the  branch,  from 
whieh  it  appeared  that  48  new  Members  had  been  elected  and  three 
others  proposed  for  Membership.  The  Branch  has  already  a 
membership  of  upwards  of  seventy. 

■Alis'i  Everett  read  a  paper  by  Mr,  E.  E.  Whitelow  on  '*  Lunar 
Photographs.'*     Mr.  Whitelow's  object  was   simply  to  promote  a 
disc-us*aion,  and  had  reference  principally  to  the  beautiful  enlarged 
photographs   presented   by    M.    Prinz   to   the   Association.      He 
referred  10  the  fact  that  the  36-in.  telescope  of  the  Lick  Observa- 
tory lijicl  been  put  to  the  excellent  use  of  producing  a  number  of 
negatives  of  the  Moon  in  the  principal  focus  of  the  instrument, 
copies  of  which  had  been  distributed  among  foreign  societies  and 
observatories.     On  the  original  photographs  the  Moon  was  about 
6  in.  iu  diameter,  and  the  pictures  were  very  rich  in  sharply  defined 
detail.     From  these  negatives  Dr.  Weinek,  of  Prague,  bad  produced 
some  extremely  beautiful  enlargements  of  small  lunar  areas;  but  it 
appeared  that  Dr.  Weinek's  pictures  were  not  purely  photographic 
eillargenients  of  the  Lick  negatives,  but  were  works  of  art.     Mr. 
AN  uitelow  thought  that  these  productions  were  open  to  question, 
and  their  value  must  necessarily  depend  on  the  ability,  knowledge, 
and  trustworthiness  of  the  maker.     As  scientific  data  for  future 
letereuce  fjipy  ^vere  necessarily  in  a  different  category  from   M. 
Priuz'^  mechanical  reproductions.     The  writer  added  that  notwith- 
standing the  beauty  and  the  value  of  the  pictures  of  Dr.  Weinek 
at»d  y,i^  Prinz,  he  was  surprised  at  the  fulness  of  the  already  pub- 
lished data  as  compared  with  these  photographs,  and  how  little 
that   Mag  n(j^v  they  showed  over  what  the  diligence  of  previous 
^"^^t*vers  had  secured  to  them. 

^r,  yy^  H.  Wesley  said  that  Mr.  Whitelow  had  made  a  rather 

Furious  mistake  with  regard  to  Dr.  Weinek's  photographs.     They 

^i^^re  by  no  means  all  of  them  "  works  of  art,'*  worked  up  or  partly 

df^^^Nvn  by  hand.     Many  were   purely  photographic  enlargements, 

fttid  it  was  a  perfectly  easy  matter  to  distinguish  the  one  from  the 

other.    The  advantage  of  the  photographs  was,  that  whether  they 

bWved  much  or  Uttie  detail,  they  were  always  comparable,  while 
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the  best  maps  showed  a  most  extraordinary  difference  in  the  po 
tion  of  details. 

The  President  said  be  was  glad  that  Mr.  Wesley  bad  call 
attention  to  Mr.  Whitelow's  mistake ;  the  enlargements  that  1 
Weinek  had  presented  to  the  Association  were  pure  enlargemen 
altogether  untouched.  Dr.  Weinek's  object,  in  the  method 
had  adopted,  was  to  get  rid  of  the  grain  that  a  very  high  enlar^ 
ment  always  brought  up.  Mr.  Maunder  then  referred  to  thr 
enlargements  of  parts  of  the  Moon  presented  to  the  Royal  Astr 
nomical  Society  by  MM.  Loewy  and  Puiseux,  of  Paris,  which 
thought  completely  distanced  any  other  lunar  photographs  } 
produced. 

Miss  Everett  announced  that  photographs  of  a  region  in  t 
Milky  Way,  taken  by  Dr,  and  Mrs.  Sheldon,  had  been  receiv( 
The  idea  kept  in  view  in  taking  these  photographs  was  not  to  t 
and  obtain  more  detail  than  was  visible  to  the  naked  eye.  I 
Sheldon  added  that  after  completing  the  survey  of  a  district, 
was  intended  to  map  it,  taking  as  a  basis  these  negatives  ai 
Mr.  Marth's  Catalogue. 

The  report  of  the  Solar  Spectroscopic  Section  for  1894  wasth< 
read,  after  which  some  slides  of  solar  prominences  of  1894,  t 
lunar  eclipse  of  March  10,  1895,  ^^^  ^^^  recent  solar  eclipse,  ' 
Mr.  Newbegin,  were  shown ;  and  a  series  of  fifteen  slides,  ilk 
trating  a  complete  rotation  of  Jupiter,  by  Herr  lieo  Brenner. 

The  President  gave  notice  that  the  next  ordinary  meeting,  to 
held  on  May  29,  would  be  followed  by  a  special  general  nieetir 
in  order  to  discuss  some  proposed  altei*ations  in  the  rules  of  t 
Association. 


ROYAL  METEOROLOGICAL  SOCIETY. 

The  monthly  Meeting  of  this  Society  was  held  on  Wednesd 
evening,  May  15,  at  the  Surveyors'  Institution,  Westminst« 
Mr.  R.  Inwards,  F.R.A.S.,  President,  in  the  Chair. 

Mr.  G.  J.  Symons,  F.R.S.,  and  Mr.  G.  Chatterton,M.Inst.C.] 
read  a  paper  on '*  The  November  Floods  of  1894  in  the  Thani 
Valley,"  which  they  had  prepared  at  the  request  of  the  Council 
the  Royal  Meteorological  Society.  This  consisted  of  a  sy sterna 
description  of  the  causes  which  led  to  the  gjreat  floods  of  Xovemt 
htst,  and  an  analysis  of  the  records  obtained  from  the  Thair 
Conservancy  Board,  from  the  Engineers  of  several  of  the  tow 
along  the  river,  and  also  from  rainfall  observers  throughout  H 
Thames  watershed.  The  information  was  given  chiefly  in  f 
form  of  tables,  one  of  the  first  being  a  chronological  history 
floods  in  the  Thames  Valhy  from  the  year  9  a.d.  down  to  ■ 
present  time.  This  was  followed  by  a  short  description  of  ^ 
damage  done  in   November  1894,  which   was   illustrated   b^ 
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'^^'umber  of  interesting  lantern-slides.     Details  were  then  given  o£ 
"^tie  levels  reached  at  various  places  in  all  the  principal  floods  from 
-^  750  to  the  present  time.     The  authors  exhibited  a  map  showinpj 
"^t^e  relative  elevation  of  all  the  parts  of  the  Thames  Basin,  and 
^^3^^  g^v®  details  of  the  rainfall  for  each  day  from  October  23  to 
-November  18,  1894.    The  results  obtained  by  the  Thames  Con- 
^^I'vancy  Board  showing  the  flood-levels  at  each  lock  were  exhibited 
^*i  a  longitudinal  section  from  Lechlade  to  Teddington,  and  the 
■|?^J^clraulic  inclinations  from  lock  to  lock  were  shown  in  a  tabular 
ni.    The  volume  of  flood-water,  as  gauged  by  the  Thames  Con- 
t'ancy  at  Teddington,  rose  rapidly  from  4000  million  gallons 
I^^r*  diem  on  November  12  to  10,250  million  gallons  o  i  the  i6th, 
^  •^-•Soo  million  gallons  on  the   17th,  and  to  over  20,000  million 
^^llons  on  the   iSth,  when  the  discharge  reached  its  maximum. 
e  last-named  discharge  is  equivalent  to  0*37  inch  over  the  whole 
^itershed  of  the  Thames  above  Teddington  Lock. 

^Mr.  F.  J.  Brodie  also  read  a   short   paper  "On  the  Baro- 

'^"fcpical  Changes  preceding  and  accompanying  the  heavy  Rainfall 

^-^^     3iovember,  1894,*'  from  which  it  appeared  that  the  latter  half 

^^     October  was  characterized  by  unusnally  bad  weather,  especially 

^  *^    t:he  more  western  and  southern  parts  of  the  British  Isles.     The 

^^i^T'ential  rains  of  November  i  r  to  14,  which  actually  caused  the 

*^  oods,  were  due  to  two  secondary  depressions  which  developed  a 

*^^^^*t:ain  amount  of  intensity  as  they  passed  over  the  southern  part 

*~^^   ^ndand. 


Prof.  Keeler^s  Spectroscopic  Observations  of  Saturn*. 

3  hypothesis  that  the  ring  of  Saturn  consists  of  a  multitude  of 
^^^^U  bodies  revolving  around  the  planet  in  circular  orbits  is  an 
one,  but  its  universal  acceptance  dates  from  the  publication  of 
1  Jewell's  prize  essay  in  1859.  While  the  mathematical  proofs 
^n  by  Maxwell  and  his  predecessors  are  conclusive,  a  demon- 
,^^  ^tion  of  the  hypothesis  by  the  widely  different  method  of  direct 
^^«-rrvation  with  the  spectroscope  is  not,  I  think,  without  interest. 
1?he  proof  recently  obtained  at  the  Allegheny  Observatory 
Trends  upon  an  application  of  the  well-known  principle  of 
^^^ppler,  by  which  the  motion  of  a  heavenly  body  in  the  line  of 
^^tt  can  be  determinedby  measuring:  the  displacement  of  a  line 
its  spectrum.  Under  the  two  different  hypotheses  that  the 
*^  ^  is  a  rigid  body  and  that  it  is  a  swarm  of  satellites,  the  relative 
^^tion  of  its  parts  would  be  essentially  different;  hence,  to  dis- 
^  *^^uish  between  these  two  hypotheses,  it  is  only  necessary  to  find 

^     A«  Prof.  Keeler  8  observations  and  concluaioni,  which  were  first  announced 
England  through  the  channel  of  the  daily  newspapiers,  have  been  to  some 
^^^t  misunderstood,  we  are  pleased  to  be  able  to  print  an  account  of  them 
■^t-tcn'by  himself  for  the  American  journal  *  Science.* 
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a  method  of  sufficient  delicacy,  in  order  to  bring  the  quest 
Avitbin  the  province  of  the  spectroscope.  Any  method  depend 
on  the  successive  comparison  of  the  spectra  given  by  differ 
parts  of  the  ring  would  be  almost  certain  to  fail.  The  met) 
which  I  have  employed  is  explained  below. 

If  two  planes,  at  right  angles  to  each  other,  are  passed  throi 
the  observer  and  the  system  of  Saturn,  one  (A)  passing  anywb 
through  the  system  and  the  other  (B)  through  its  centre, 
velocity,  resohed  in  the  direction  of  the  line  of  sight,  of  any  pc 
on  the  surface  of  the  system  where  it  is  intersected  by  plane 
can  be  expressed  as  a  function  of  the  perpendicular  distance  of 
point  from  plane  B.     It  is  only  necessary  to  consider  the  t 
when  the  plane  A  is  parallel  to  the  major  axis  of  the  appar 
ring.     On  the  assumption  that  the  ball  of  Saturn  rotates  a 
solid  body,  and  the  ring  as  an  assemblage  of  particles,  each 
which  moves  with  a  velocity  determined  by  Kepler's  third  1 
the  expressions  for  the  ball  and  for  the  ring  are  very  different, 
former  being  linear,  and  the  latter  an  equation  of  a  degree  hig 
than  the  second.     I  have  determined  these  expressions  for 
special  case  above  mentioned.     They  are  still  further  simplified 
assuming  that  plane  A  also  passes  through  the  centre  of 
planet. 

Now,  if  we  bring  the  image  of  Saturn,  formed  by  a  telescc 
upon  the  slit  of  a  spectroscope,  with  the  slit  in  the  intersect 
plane  A,  the  expressions  above  referred  to  are  also  (with  app 
priate  constants)  the  equations  to  the  curves  of  which  the  lines 
the  spectmnn  of  the  planet  are  a  part,  referred  to  an  uudispla 
spectral  line  and  the  perpendicular  line  through  its  centre  as  ax 
for,  in  these  curves,  or  is  proportional  to  the  perpendicular  dista 
from  plane  B,  and,  by  Doppler's  principle,  y  is  proportional  to 
velocity  in  the  line  of  sight.  The  simplest  case  is,  of  course,  t 
in  which  the  slit  coincides  with  the  major  axis  of  the  ring;  thi; 
also  the  condition  for  which  the  differential  velocity  of  points 
the  surface  of  the  ring  is  a  maximum,  and  it  is  one  which  can 
approximately  realized  m  observation. 

Hence  the  laws  of  rotation  of  the  component  parts  of 
system  can  be  determined  (within  certain  limits)  by  the  /orw 
the  special  lines,  and  the  form  can  be  determined  with  very  c( 
siderable  accuracy  by  photographing  the  spectrum  vdt\\  a  suita 
instrument.  The  image  of  the  planet  must  be  kept  very  accurat 
centred  on  the  slit-plate  during  the  exposure*,  in  order  to  av 
the  superposition  of  points  having  different  velocities  in  the  J 
of  sight,  and,  for  the  same  reason,  the  atmospheric  conditi( 
must  be  fairly  good. 

According  to  the  assumptions  which  have  been  made  above,  i 
which  represent  the  accepted  hypothesis,  lines  in  the  spectr 
of   the  ball  are   straight,  but   inclined;  as  compared  with  tL 

♦  Two  Lours,  in  the  case  of  the  photographs  taken  at  Allegheny. 
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»lirectton,the  general  inclination  of  tlie  (theoretically)  curved  lines 
in  tbe  spectra  of  the  opposite  aides  of  the  riap;  is  smaller,  and  it  is 
r^vt^rttd.  The  actual  aspect  of  the  lines  on  iut  phott^raphs  is  in 
exact  accordftnce  with  that  required  by  the  hypothesis. 

If  the  ring  rotated  as  a  whole,  the  lines  in  its  spectrum  would 
be  straight,  and  their  direction  ■  would  pass  throu;jh  the  origin ; 
they  would  be  very  nearly  prolongationa  of  the  planetary  lines. 
Such  au  aspect  of  the  lines  as  this  could  be  recognizeJ  on  niy 
I>hntcgrapha  at  a  glance. 

The  direction  of  a  line  free  from  displacement  was  obtained  by 
phol^graphbg  the  spectrum  of  the  full  Moon  on  the  same  platj, 
"n  each  side  of  the  spectrum  of  Saturn. 

For  further  details,  with  the  numerical  results  of  measurement 
**E  tbfl  plates,  I  must  refer  to  the  May  numbar  of  the  '  A'^tro- 
P^ysii:al  Journal,'  in  which  I  have  described  the'e  observalions  at 
*<»tie  length.  James  E.  Keki-ek, 

-illegheny  ObserTntory,  Allegheny,  Pa. 


Ahjol. 

jV**^  peculiar  circumstances  of  the  variation  of  light  of  this  star  in 

**»*i  Head  of  Medusa  are  well  known,  but  it  may  be  not  inex- 

I**^ient  lo  recall  them  here  in  this  uote,  where  it  is  proposed  to 

*^llate   some   recent   views  and    investigations   concerning    this 

-Algol,  which  in  its  normal  condition  is  a  star  of  the  second 
j*&gnitude,  uudet^oes  a  variation  of   its  light    periodically,  the 
^'iiS.tb  of  the  period  being  approximately  6S'8  hours.      For  about 
■^     tours  it  loses  light,  and  having  then  reai'hed  its  minimum  is 
?*^*?n  as  a  star  of  the  fourth  magnitude,  when  it  begins  to  regain 
*^s    brightness  and  attains  its  normal  appearance  after  a  further 
X***»iod  of  about  4  hours,     Tiie  star  v,aa  known  to  be  variable  aa 
^^t"  back  aa  1669,  and  in  1783  it  was  suggested  by  Goodricke,  of 
■*  c»rk,  as  explanation,    that   the  star  «as   really  a   binary,   one 
^iptnpouent  o£  which  was  dark,  and,  as  this  passed  by  its  orbital 
*^c»tion  between  the  Earth  and  the  bright  star,  partially  eclipsed 
'*^  latter,  and  so  caused  the  variation.     The  subject  was  investi- 
gated by  Prof.  E.  C  Pickering  •  in  1880,  who  from  consideration 
^^    the  obsened  period  detennined  the  relative  size  of  the  dark  and 
^.^'ight  components,  and  concluded  that  the  time  of  orbital  revolu- 
^  *<-ni  was  the  same  as  that  of  the  period  of  light-variation.     This 
^^st  fact  was  confirmed  by  the  determinations  of  the  motion  of 
^■^ef  bright  star  in  the  line  of  sight  by  the  Potsdam  spectrograph, 
"^'hich  were  perfectly  consistent  with  She  hypothesis  of  orbital 
^Qoiion ;  and  further.  Prof.  Yogel  f  inferred  from  this  obsened 
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orbital  motion  the  sizes  of  the  components,  and  that  if  they  be  of 
equal  density  the  masses  must  be  respectively  four-ninths  and  two- 
niuths  that  of  the  8un,  and  their  distance  apart  3,230,000  miles. 

In  writing  above  that  the  length  of  the  period  of  the  light 
variation  was  aj>proximate^y  68*8  hours,  the  qualifying  word  was 
used  advisedly,  tor  it  had  been  noted  many  years  ago  that  this 
period  is  not  constant.  Argelander  had  shown  that  the  time  from 
minimum  to  minimum  was  a  gradually  decreasing  quantity,  and  in 
1S88  Dr.  Chandler,  who  is  so  well  known  for  his  success  in 
resolving  appfirently  irregular  periods  into  orderly  components,  set 
himself  the  task  of  investigating  the  period  of  Algol.  He  showed 
that  this  quantity  passed  through  all  its  changes  of  length  in  about 
130  years,  and  this  could  be  resolved  into  two  component  periods 
ot  141  years  and  377  years  respectively,  with  a  smaller  variation 
superposed. 

Ill  1892  Dr.  Chandler,  going  one  step  further,  advanced  as  an 
hypothesis  to  account  for  these  periods  that  there  is  a  third  bodv 
of  the  system,  a  dark  one,  arouud  which  the  two  which  make  up 
Algol  revolve  in  an  orbit  about  the  size  of  that  of  Uranus  about 
the  Sun,  inclined  at  an  angle  of  20°  to  the  line  of  sight,  in  a  period 
of  about  130  years.  This  hypothesis  explains  in  a  general  wa\ 
the  present  observed  shortening  of  the  period  from  minimum  U 
minimum,  but  Dr.  Chandler  fully  admitted  that  it  would  nol 
explain  all  the  facts  accurately ;  but  he  showed  from  a  discussior 
of  meridian-observations  of  the  star  that  motion  in  an  orbit  sucl 
as  he  assumed  was  not  improbable. 

This  brings  us  within  sight  of  the  present  date,  and  we  come  t( 
recent  researches  on  this  interesting  subject.  In  the  '  Vierteljahrs 
schrift  der  astronomischen  Gesellschaft '  of  1894,  M.  Bauschinge 
investigated  the  meridian  observations  of  the  star,  and  cam< 
to  the  conclusion  that  the  proper  motion,  which  Dr.  Chandler  ha( 
taken  as  confirming  his  hypothesis,  did  not  exist,  and  M.  Tisseranc 
(C.  E.  cxx.  3),  adopting  for  the  moment  this  view,  sought  fo 
another  reason  to  explain  the  phenomena.  His  explanator 
hypothesis  is  this  : — There  is  only  one  dark  body,  the  orbit  of  thest 
two  components  is  elliptical,  and  the  form  of  the  principal  star  i 
slightly  flattened,  which  would  cause  a  motion  in  longitude  of  th 
periastron  of  the  orbit ;  and  he  goes  on  to  show  that  this  theor 
would  very  well  account  for  a  variation  in  the  interval  betweei 
minimum  and  minimum  having  a  period  of  140  years,  and  als 
would  cause  a  variation  in  the  duration  of  minimum,  which,  he  sayt 
agrees  with  such  variations  recorded  by  Wurm  and  Schonfeld 
Prof.  Lewis  Boss  now  takes  up  the  subject,  and  in  the  '  Astro 
nomical  Journal,'  No.  343,  writes  as  follows : — 

"(i)  M.  Tisserand's  hypothesis  requires  a  periodic  variation  o 
large  amount  in  the  duration  of  the  minimum  phase  of  Algol :  th 
question  whether  such  variation  in  the  required  degree  ha 
actually  been  observed,  must  undergo  satisfactory  examination. 

"  (2)  On  the  other  hand  Dr.  Chaudler's  hypothesis  requires 
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pteriodic  inequality  in  the  proper  motion  of  Algol,  It  is  evident 
tha.t  the  tenability  of  this  hjpotheais  does  not  rest  upon  the 
ability  actually  to  recognize  an  inequality  in  the  proper  motion  of 
Algol.  !Ne?erthele88  the  certain  recognition  of  such  an  inequality 
\rould  constitute  the  most  conclusive  and  nnanswerable  element 
in  the  proof ;  it  would  establish  the  validity  of  Dr.  Chandler's 
hypothesis." 

Prof.  Boss  then  proceeds  to  discuss  the  proper  motion  of  Algol 
from  observed  positions  from  1754  to  1S95  on  the  assumption 
(  I )  of  rectilinear  proper  motion,  (2)  of  motion  in  an  orbit,  and 
concludes  that  the  latter  assumption  better  satisfies  the  data,  and 
deduces  the  orbit.  He  summarizes  thus  :  "  The  foregoing  com- 
T>utation  indicates  that  Algol  revolves  in  an  orbit  of  which  the 
niaximum  calculated  radius  is  five  times  its  probable  error ;  and 
'fche  same  computation  indicates  that  the  star  passed  the  major 
*xi8  of  the  apparent  orbit  within  3  or  4  years  from  the  must 
probable  date  derived  from  the  observations  of  Algol  as  a  variable 
***r.''  He  concludes  with  the  suggestion  that  it  would  be 
™*ivissbte  for  observers  to  give  special  attention  to  observations  of 
P'^*aition  of  this  star,  as  the  apparent  orbital  motion  is,  if  the 
_  y^thesis    be  true,  now  only  a  little  less  than  it«  1 


**>d  therefore  this  is  a  convenient  time  to  settle  by  direct  obser- 
*'*tion  the  question  whether  such  motion  exists. 


Selenographical  Notes. 
-AjoLLOifiCB  AND  FiBMicuB, — Although  both  these  objects, 
5**^iig  to  their  propinquity  to  the  western  limb,  are  foreshortened 
*^to  somewhat  elongated  ellipses,  and  the  satisfactory  observation 
?^  the  neighbouring  region  rendered  difBcult  for  the  same  reason, 
■»e  observer  wiU  find  much  that  is  worthy  of  his  attention  and 
***44]y  details  that  apparently  have  not  been  recorded.  Cnm- 
^'^^ticing  with  Alhasen  on  the  north,  bordering  the  western  and 
^^Uth-western  shore  of  the  Mare  Crisium,  we  have  a  nearly  lineal 
P^&in  of  five  fine  regular  ring-plains,  closely  associated  with  the 
^^hlands  fringing  this  "sea,  extending  in  a  S. 8. E.  direction,. 
5*arly  up  to  the  north-west  border  of  the  Mare  i'cecunditatis. 
^~^f  these  formations,  Firmicus  and  Apollonius  are  the  most 
?*-*'itherly,  if  we  except  a  sixth  unnamed  enclosure  of  a  very 
^'"'^ular  type  abutting  on  the  edge  of  the  Mare.  ApolloniuSj 
^^bich,  according  to  Neison,  is  about  30  miles  in  diameter,  is 
^^aractenBcd  by  a  fine  regular  rampart,  prominently  terraced  on 
*Oe  west  and  broken  in  the  same  quarter  by  two  large  contiguous 
^**ter8,  the  more  southerly  being  the  larger.  In  spite  of  the 
^^^^shortening,  it  is  easy  to  see,  when  libration  is  favourable,  that 
^|e  wall,  especially  on  the  east,  is  polygonal,  approximating  to  the 
^^Xagonkl  class.     Schmidt  shows  a  low  mountain  ou  the  southern 
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side  of  the  dark  interior,  and  a  small  crater  at  the  foot  of 

inner  slope  of  the  north-east  border.     I  have  searched  in  vaii 

the  former,  but  have  frequently  seen  the  latter,  which  is  far  i 

being  a  difficult  feature.     In  the  rugged  region  on  the  east  are 

large  conspicuous  craters  connected  by  what  appears  to  me  to 

•deep  coarse  linear  valley,  though  Schmidt  draws  two  smaller  en 

on  the  site.    Dr.  Weinek's  heliogravure  from  the  Lick  Observa 

negative,  1888  August  23,  shows  the  neighbourhood  under  2 

advanced  stag6  of  evening  illumination  to  determine  this  p* 

There  are  also  two  small  but  prominent  craters  at  the  foot  ol 

nor iih -eastern  glacis,  which,  though  shown  by  Neison,  appea 

have  been  overlooked  by  Schmidt.     On  the  west  of  an  imagi 

line  connecting  Apollonius  and  Firmicus,  is  a  row  of  three  ra 

conspicuous  craters,  of  which  Neison  does  not  show  a  trace 

which  Schmidt  (if  certain  crateriform  objects  drawn  on  his  c 

'are  intended  to  represent  them)  misplaces.     The  rill-like  vi 

connecting  the  north-western  flank  of  Apollonius  with  the  soutl 

side  of  its  companion  Firmicus  is  very  noteworthy,  though 

evident  enough  that  it  is  not  a  true  cleft.     The  region  abound 

features  of  this  type  to  a  greater  extent  perhaps  than  any  o 

on  the  visible  surface.     Firmicus,  a  larger  enclosure  with  a  s< 

what   lower  and   still   more   regular  barrier,  only  broken   1 

conspicuous  crater  on  the  north,  has  a  floor  quite  devoid  of  de 

except  the  spur,  mentioned  by  Neison  and  shown  by  Schn 

which  projects  on  its  surface  from  the  north-east  w^all.     S 

years  ago  (1881  and  1883)  Miss  Ashley,  of  Bath,  observing 

micus  with  a  power  of  130  on  a  4-in.  Wray-achromatic,  dete 

a  cleft  cutting  through  the  east  and  west  walls  and  traversing 

southern  end  of  the  floor.     She  noted  that  when  it  was  first  s 

1881  Sept.  9**  ii**  30"*,  it  was  not  very  distinct,  but  became  r 

so   as  the  evening  advanced.     It  appeared   to   extend   a  e 

distance  beyond  the  limits  of  the  formation  at  both  ends,  ar 

terminate  abruptly.     I  have  searched  for  this  object  (which  it 

recorded  in  any  maps  or,  so  far  as  I  know,  mentioned  elsewl 

on  several  occasions,  and  have  ^observed  it  twice  (in  1884)  u 

evening  illumination,  when  the  terminator  traversed  the  wests 

of  Hansen.     There  is  little  doubt  that  it  is  a  cleft,  though  if 

not  seen  by  me  so  satisfactorily  as  it  appears  to  have  been,  juc 

*  from  a  drawing  of  it,  which  I  have  in  my  possession,  by  ita 

coverer.     I   have  not  noted   it   since.     In   the  country  eaj 

Firmicus  are  tw^o  rows  of  three  prominent  craters  nearly  par 

'and  a  solitary  crater  beyond,  not  one  of  which  figures  on  Schir: 

chart,  and  only  the  most  northerly  of  the  group  nearest  Firx 

on  that  of  Neison.  T.  Gwtn  Elg* 

Beaumont  House,  Shakespeare  Road, 
Bedford,  1895,  May  19. 
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Correspondence. 


CORRESPONDENCE. 
To  the  Editort  of '  The  Obtervatori/.' 
Meteoric  Radiants  near  7  Pegasi. 

<3!-  BitTLEH  EN , — 

In  connecdon  with  Dr.  Doberck's  letter  ('Observatory,' 
M^y  1895,  p.  199)  on"Hei8'8  T  Radiants  "  near  y  Pegasi,  Sept.  15 
to  JDec.  20,  and  on  his  own  observation  of  a  rich  shower  on 
*^crt-  7,  '891,  at  0°  +6°,  I  may  note  that  I  have  frequently  seen 
'B^diaots  Id  this  region  from  the  middle  of  July  to  the  end  of 
Sei>tember.  Meteors  have  also  been  seen  from  the  same  point 
**»  October  and  still  later  in  the  year,  but  in  the  autumnal  months 
X  tukve  invariably  watched  a  part  of  the  aky  far  to  the  east  of 
Pegasus,  and  a  radiant  in  the  latter  place  would  easily  ©scape 
^t^ction.  How  many  distinct  showers  are  implicated  in  forming 
Heia's  radiants  it  is  impossible  to  say ;  but  the  wide  differences 
}**  some  of  the  positions  show  that  several  streams  are  probablv 
involved. 

I  have  always  seen  this  radiant  near  y  Pegasi  at  about  6°  +11^ 
and  5°  S.E.  of  the  star.  I  give  ten  of  my  positions  below,  observed 
^tween  July  12  and  September  22,  and  the  remarkable  agreement 
'*etweea  them  will  be  apparent  at  a  glance;  in  fact,  allowing  for 
*Wall  errors  of  observation,  the  radiants  may  be  considered  as 
pfB«tieally  identical.  Side  by  side  with  the  radiants  I  have  placed 
fneir  elements,  computed  by  the  bte  Dr.  J.  Kleiber,  and  included 
*Q  his  work  '  On  the  Determination  of  Orbits  of  Meteor-streams.' 
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"^^ae  great  dissimilarity  in  some  of  the  orbit-elements  will  bo  notaced. 
submit,  however,  that  the  clustering  together  of  apparent 
**3iaiit«  (as  exemplified  in  these  y  Pegasids)  during  several  months 
**««e8eeB  a  tviuijUant  mtanimj  which  has  not  yet  been  satisfactorily 
Kplined.  ■ 
"Sin  apparent  radiant«  ore  of  course  different  from  the  real 

n2 
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when  aberration  is  allowed  for,  and  the  true  direction  of  the  July 
Pegasids  appears  to  be  so  inconsistent  with  that  of  the  Septem- 
ber Pegasids  that  it  is  difficult  to  suppose  these  showers  can  be 
physically  associated.  This,  however,  is  on  the  assumption  that 
the  various  meteoric  orbits  are  parabolic,  which  is  not  an  absolutely 
certain  premise.  But  fully  granting  that  the  real  directions  of 
these  Pegasids  change  rapidly  with  the  time,  the  remarkable  cir- 
cumstance still  remains  that  the  apparent  motions  are  coincident, 
and  it  is  this  peculiarity  that  observers  would  like  to  see  accounted 
for. 

The  shower  mentioned  is  only  one  amongst  many  of  similar 
character,  and  it  might  be  well  to  thoroughly  investigate  it  from  a 
tjieoretical  standpoint  to  see  if  any  results  of  planetary  perturba- 
tion, of  thickness  of  a  stream,  or  other  peculiarity  of  arrangement^ 
can  operate  to  bring  about  the  sustenance  of  a  fixed  radiant.  E 
would  only  add  in  connection  with  these  July-Aug.-Sept.  Pegasids 
as  follows : — 

1 .  The  radiants  may  be  depended  upon  to  within  i  h^  of  probablts 

error. 

2.  They  were  determined  from  an  average  of  8  meteors  each. 

3.  The  meteors  are  swift  and  generally  leave  streaks  before  th 

middle  of  August,  but  move  slowly  afterwards,  and 
often  trained  in  September. 

4.  The  maximum  periods  of  the  shower,  as  observed,  are  Jul}'  27 

Aug.  4,  Aug.  20-25,  *^d  Sept.  15-22. 

5.  There  are  other  radiants  near,  viz.  at  3®   —2**,  13°   -|-6 

345""  +i5^and  356°  4-25°,  and  the  three  first  of  thee 
appear  to  have  an  extended  duration. 

Yours  faithfully, 
Bristol,  1895,  May  9.  W.  F.  Deitn^ing. 


Stellar  Chromatics, 
Gentlemen, — 

Permit  a  few  remarks  on  the  above  interesting  subj 
After  some  experience  as  Director  of  the  Colour-Star  Section^ 
the  Liverpool  Astronomical   Society   some   years   since,  I  f 
concur   with   the   remark   of    Capt.   Wm.   Noble    that   perso 
equation  is  a  considerable   factor  in  individual  determination 
tint,  but  I  think  that  the  idiosyncrasy  is  largely  eliminated  by 
mean   of    several   observers  and   a  sufficient  number  of   o 
vations,  so  that   the  final  deductions   are   fairly  reliable, 
above   conditions  being  rigidly   maintained,   we   concluded 
results  were  a.s  nearly  within  the  range  of  an  exact  science  as 
nature  of  the  subject  permitted.     After  a  reasonable  trial  we 
to  the  conclusion  that  Mr.  Franks*  system  of  observation 
notation   was  scientifically  based,  and  sufficiently  comprehen 
for  adoption ;  and  as  time  passed  we  confess  to  increasing 
tiahty   for   this  method   of   work;    hence,  like   Miss   Brown 
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regretted  its  non-adoption  by  Mr.  Chambers,  but  we  never  thought 
it  indispensable ;  and  as  the  present  Director  of  the  Colour-Stat 
Section  of  the  British  Astronomical  Association  is  an  observer  of 
widest  experience  and  skill,  I,  as  a  member  of  the  Section,  adopted 
his  instructions,  believing  that  possibly  a  change  of  mode  might 
be  attended  with  many  advantages,  especially  as  the  subject 
admitted  of  a  variety  of  methods  of  treatment.  "  Continuity,  to 
use  Miss  Brown's  happy  expression,  is  undoubtedly  an  advantage ; 
but  in  an  eminently  progressive  science  change  is  an  equal  advan- 
tjjge ;  and  as  Mr.  Chambers  very  properly  contemplates  revision  of 
bis  most  useful '  Bed  Star  Catalogue,*  a  change  of  mode  is  perfectly 
legitinaate.  In  any  case  a  competent  Director  will  scarcely  allow 
*n  ab  extra  direction,  for  all  qualified  men,  while  thankful  for 
advice,  will  evince  a  strong  personality  in  their  search  for  truth. 
My  chief  regret  is  that  my  numerous  engagements  have  prevented 
ni6  being  more  than  a  nominal  contributor  to  the  sectional  work. 
Permit  me  to  add  that  I  have  a  conviction,  after  prolonged 
observation,  that  slight  changes  of  tint  are  characteristic  of  some 
coloured  stars ;  possibly  these  changes  are  periodical,  but  data  is 
^ot  yet  sufficient  to  determine.  A  useful  work  for  combined 
^^s^rvers  would  be  to  watch  these  changes,  and  carefully  tabulated 
^t>ser\'ations  may  reveal  periodicity,  which  might  prove  a  correla- 
\r^.  ^o  some  of  the  phenomena  of  spectroscopic  variables,  a  Ursa 
^Joris  and  o  Ceti,  both  known  as  changeable  in  tint,  might  prove 
^^^blc  subjects  for  observation.  Mr.  Chambers  and  Mr.  Franks 
^^Id  be  best  qualified  to  furnish  a  list  of  suspects. 

Yours  faithfully, 

^ot^t,  1895,  May  7.  W.  R.  WaugR. 

The  Constitution  of  Saturn's  Rings. 

At  the  present  time  it  may  be  of  interest  to  recur  to  the 
^^'^V  speculations  respecting   the   nature   of  the   appendage  to 
^tnrn  since  its  ring-like  form  was  proved  by  Huygens. 

AVe  are  told  that  Personier  of  Roberval,  who  succeeded  Morin 
.  ^  Professor  of  Mathematics  at  the  Royal  College  of  France,  was 


p.  19)  that  he  "  conjecturoit  que  lanneau  netoit  qu 

^^as  de  satellites  qui  faisoient  leur  revolution  autour  de  la  plan^te 

'^Dcipale,  et  qui  etoient  si  voisins  les  uns  des  autres,  qu'on  ne 

T:)uvoit  appercevoir  leur  intervalle  d'aussi  loin  qu'est  notre  globe." 

*^t  he  gives  no  reference,  and  I  have  not  been  able  to  find  this  in 

^y  of  Personier's  published  papers.     It  will  be  noticed,  however, 

%at  the  language  of  Cassini  II.,  in  a  paper  read  before  the  French 

cademy  on  the  4th  of  May,  17 15  (*  Memoires  de  Mathematique 

de  Physique'  for  that  year,  p.  47^  agrees  almost  verbally  with 

e  above,  aud   does   not   speak  of  the   theory  in   question   as 
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originally   suggested   by   himself.     "  Cette  apparence,^  he  says, 
**  qui  n'a  point  sa  pareiUe  dans  les  Corps  celestes,  a  donne  lieu  de 
conjecturer  que  ce  pouvoit  etre  un  amas  de  Satellites  qui  etoient 
dans  le  plan  des  autres  et  faisoient  leur  revolution  autour  de  cette 
Planete,  que  leur  grardeur  est  si  petite  qu'on  ne  peut  pas  lea 
appercevoir  chacun  separement,  mais  qu'ils  sont  en  meme  tempa 
si  pros  Tun  de  Tautre  qu'on  ne  peut  point  distinguer  les  intervallea 
qui   sont    entr'eux,   ensorte    qu'ils    paroissent   former   un   corps 
continu."     A  very  unnecessary  difficulty  here  occurred  to  Cassini* 
If  these  minute  satellites  moved  round  Saturn  in  accordance  with 
Kepler's  third  law,  their  unequal  velocities  of  motion  and  dura- 
tions of  revolution  would  produce  accumulations  in  certain  regiona, 
causing  variations  of  luminosity  and  irregularities  of  figure.     This 
difficulty,  he  thought,  might  be  explained  by  supposing  that  the 
whole  mass  of  satellites  \^as  included  within  the  atmosphere  of 
Saturn  and  carried  by  it  with  uniform  motion.     The  difficulty  and 
its  explanation  both  seem  needless;  but  i8o  years  were  to  elapse 
before   methods   of   observat^'on   undreamt   of    by   Gassini    gave 
evidence   that   these   satellites   do   really  revolve  with   different 
velocities.     If  these  be  regular,  no  irregularity  of  figure  in  the 
general  appearance  of  the  ring  would  be  produced. 

It  is  unnecessary  to  quote  again  Thoma.s  Wright's  acceptance 
of  the  satellite  theory,  as  expressed  in  his  '  Original  Theory  or 
New  Hypothesis  of  the  Universe,'  published  in  1750. 

Yours  faithfully, 
Blackheath,  1895,  May  3.  W.  T.  Lykn. 


OBSERVATORIES. 

Anxtjal  Repoet  of  the  Paeis  Obseetatoey. — M.  Tisserand'* 
report  for  the  year  1894  shows  continued  activity  during  this 
period  in  all  departments  of  the  Observatory  in  spite  of  the  ex- 
ceptionally bad  meteorological  conditions,  the  sky  being  entirely 
overcast  on  170  nights,  and  only  on  94  nights  could  4  houi's  con- 
tinuous work  be  done. 

The  Observatory  has  been  menaced  in  t\\  o  directions :  first  frora 
*'  Le  chemin  de  fer  de  Sceaux,"  and,  secondly,  by  the  Municipal 
Council,  who  were  about  to  widen  la  rue  Cassiui.  The  ill-effects 
from  both  soui'ces  have  been  reduced  to  a  minimum,  by  due  pre- 
cautions in  the  first  instance  and  a  modification  of  plans  in  the 
second. 

Meridian  Work, — In  1882  Admiral  Mouchez  decided  to  issue  a 
catalogue  of  all  stars  observed  at  Paris  during  the  period  1837—. 
1881.  As  this  would  embrace  some  32,000  stars,  the  work  \va» 
to  be  issued  in  eight  volumes,  four  giving  the  places  as  observed, 
and  four  the  catalogue  proper.  Two  volumes  appeared  in  1887, 
another  two  in   1891,  by  the  end  of  1895   the  third  pair  will  be 
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published,  and  it  is  hoped  the  whole  will  be  completed  in  i899, 
Abo  lit  30,000  of  these  stars  are  from  Lalande's  Catalogue,  but  there 
remain  some  10,000  stars  of  Lalande  which  were  not  observed  up 
to  1 8  81,  and  besides  4000  stars  of  the  Catalogue  have  been  in- 
sufficiently observed.  These,  which  are  now  being  observed,  will 
be  included  in  a  supplementary  catalogue,  and  it  is  hoped  that  this 
will  be  issued  before  the  end  of  the  century. 

During  1894  over  18,000  observations  were  made  with  the 
circles,  and  considerable  effort  has  been  directed  to  finding  the 
latitude  of  the  Observatory.  The  Gambey  circle  has  been  devoted 
almost  entirely  to  this  work,  by  the  method  of  measuring  the 
distance  between  the  nadir  and  Polaris  as  seen  by  reflexion.  The 
rs^n  given  for  the  adoption  of  this  method  is  that  the  error 
ansmg  from  flexure  and  imperfect  values  of  micrometer-screws  is 
thus  reduced  to  a  minimum.  . 

To  find  the  latitude  from  such  measured  distances,  it  is  neces- 
sary to  know  the  declination  of  Polaris.  Assuming  provisionally 
that  the  place  given  in  the  *  Connaissance  de  Temps'  requires  a 
correction  -o  •!  : 

49  obs.  of  Polaris  above  pole  give  the  sees,  of  latitude  io"*8i 
47  „  below  „  „  10  '65 

^he  mean  of  this  gives  a  value,  io"*73,  free  from  the  error  of  the 

assumed  place  of  the  star,  but  affected  w  ith  flexure.    Direct  obser- 

vafcions  of  Polaris  and  the  nadir  in  the  years   189 1-3  gave  as 

^conds  of  latitude  12"- 16.     It  is  assumed  that  the  difference  of 

,    ^^  two  results  is  due  to  flexure,  and  a  correction  -ho"* 7 2  cosz 

^^  oeen  deduced,  which,  applied  to  the  value  io"*73,  gives  as  the 

^^^t^de  of  the  Gambey  circle  48°  50'  io''-9. 

•     *^ilar  observations  have  been  made  with  the  great  meridian 

f^^  f-*  the  instrument  used  for  making  the  observations  for  the 

^'^gue,  with  this  result : 

^^  direct  observations  of  Polaris  below  pole  give  the  seconds  of 
latitude  io''-6i. 
^  observations  below  pole  by  reflexion  corrected  for  position 
of  the  mercury- trough  give  ii'''29. 

th         ^^^  ^^  noted  that  the  mean  of  the  above  results,  io"*95^ 

^^^§h  free  from  flexure  effect,  depends  essentially,  as  a  determi- 

r._^^0  of  latitude,  on  the  adopted  declination  of  Polaris.     It  is 

.  yT^^  .^  assumed  that  the  correction  to  be  applied  to  the  place  of 

t^^    '  Connaissance'  should  be  —  o"'i5,  a  value  which  is  deduced 

^  the  Gambey-circle  observations.    Applying  this  the  resulting 

^^5^ds  of  the  latitude  become  11"  i. 

,  finally,  the  mean  of  the  values  found  from  the  great  circle  and 

?^  G~ambey  instrument  since  1887  is  chosen  as  the  latitude  of 

^^^  Observatory,  and  thus  48°  50'  io"*9  is  to  be  adopted  in  the 

^^sion  of  the  catalogue  of  fundamental  stars. 

Bad  observing  weather  prevented  a  large  number  of  observations 
0^  Solaris  above  pole  with  the  great  circle.     Ten  observations  in 
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April  and  May,  and  ten  in  November  and  December,  give  —  ©''•36 
as  the  correction  to  the  declination  of  the  epheroeris,  and  11 ''•3  as 
the  seconds  of  latitude,  which  appears  not  to  have  been  used. 

Equatorial  Work, — The  large  equatorial  coude  was  entirely  em- 
ployed in  photographic  researches,  and,  in  particular,  in  obtaining 
the  splendid  lunar  photographs  which  are  now  well  known. 

The  small  coude  was  used  for  obsen  ations  of  small  planets  and 
•comets. 

The  "  equatorial  de  la  tour  de  I'ouest  *'  was  worked  by  MM.  Bi- 
gourdan  and  Fayet,  and  besides  observations  of  small  planets  and 
nebula,  the  following  objects  were  observed  :  Comet  Brooks  (3 
evenings) ;  Comet  Denning  (14  evenings) ;  Comet  Gale  (i  evening)  ; 
Comet  Swift  (3  evenings) ;  300  measures  of  double  stars,  the 
diameters  of  Venus,  Mars,  Vesta,  Saturn,  Saturn's  Bings,  Jupiter 
and  his  satellit'CS,  and  various  phenomena. 

"With  the  east  equatorial  observations  of  small  planets  and 
comets  had  been  made  by  M.  Callandreau. 

As  to  the  progress  of  the  work  on  the  Astrographic  Chart, 
278  Catalogue  plates  have  been  taken  during  the  year  and  9 
plates  for  the  Ecliptic  Chart — the  comparatively  small  number 
of  the  latter  being  due  to  the  cloudy  skies  before  mentioned,  aud 
to  the  difficulty  experienced  in  getting  sufficiently  sensitive  plates. 
Much  progress  has  been  made  with  the  measurement.  Five 
ladies,  having  the  use  of  two  measuring  instruments,  have 
measured  120  plates  of  the  zones  +23°  and  -1-24°,  which  com- 
prises the  measurement  of  about  33,000  stars.  The  system  of 
measurement  at  Paris  differs  from  that  at  Greenwich  in  this 
particular,  that  in  the  Paris  instruments  a  screw  is  used  to 
measure  the  distance  of  stars  from  the  lines  of  the  reseau,  whereas 
at  Greenwich  this  is  effected  by  a  glass  scale. 

The  reduction  of  these  measures  has  been  begun  by  the  method 
formulated  by  M.  Prosper  Henry,  and  eleven  plates  containing 
1760  stars  have  been  reduced  in  this  way. 

The  remainder  of  the  report  relates  to  the  time  system,  meteoro- 
logical work,  and  spectroscopic  astronomy,  the  latter  under  the 
able  superintendence  of  M.  Deslandres,  at  whose  suggestion  tb^^ 
photographic   registers  of   terrestrial   magnetism   have    been 
undertaken,  for   comparison   with  solar   observations.     There  ' 
also  given  a  list  of  papers  published  during  the  year  by  individu 
members  of   the  staff,  which  contributes  to  show  the   scienti 
activity  existing  in  the  National  Observatory. 

The  modest  reports  (leaflets)  which  Mr.  Seabroke  issues  of 
work  done  at  the  Temple  Observatory,  Eugby,  are  apt  to  be  ov^ 
looked  as  referring  only  to  the  educational  side  of  his  labo 
Tuesday  evenings  are  devoted  to  a  special  class  of  students, 
the  other  evpnings  to  any  members  of  the  School  who  may  ca 
attend.     The  average  attendance  is  3  or  4.     The  valuable  se 
of   double-star  observations   bv  which   the   Observatorv  is 
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to  the  outside  world  seems  to  be  kept  up,  for  we  learn 
a  new  Catalogue  of  measures  is  presently  to  be  issued. 


""iBOM  the  Eeport  of  Prof.  Eiimker  we  learn  that  the  weather 
1 894  was  more  favourable  for  observation  at  the  Hamburg 
,  and  that  a  number  of  observations  of  small  planets 
comets  were  obtained.  A  series  of  observations  of  variable 
of  long  period  was  also  undertaken.  The  testing  of  chrono- 
and  the  distribution  of  time-signals  was  carried  on  as  in 


^vious  years. 


PUBLICATIONS. 

3i.  Elgeb's  Woek  oy  the  Moon*. — The  author's  eminence  as 

^    s^lenographer  has  raised  high  expectations  with  regard  to  the 

couiplete  map  and  description  of  the  surface  of  the  Moon  which  it 

"^^■^a*  known  that  he  was  preparing  for  publication ;  and  these  ex- 

P^<ii:ation8  will  assuredly  not  be  disappointed.     Mr.  Elger's  renown 

^^s^ongst  selenographers  is  probably  second  to  that  of  no  one  in  the 

'^'^5^r'ld,  whilst  no  reader  of  the  'Observatory'  requires  to  be  reminded 

"WT-t-h  what  assiduity  he  has  devoted  himself  to  the  detailed  study  of 

tJx^  iDost  interesting  formations  on  the  visible  hemisphere  of  our 

^^t:ellite.    The  book  before  us  and  the  accompanying  map  are  chiefly 

^^^^nded  for  the  use  of  observers,  but  will  doubtless  be  acceptable 

^^^   ^n  increasing  number  of  those  who,  though  they  cannot  be  so  de- 

*^^^bed,  take  a  general  interest  in  the  science  and  especially  in  the 

**-^dy  of  our  nearest  neighbour  among  the  heavenly  bodies.     The 

^*^^^p,  as  contained  in  the  book,  is  given  in  four  quadrants,  each  occu- 

^3^ing  an  opening,  or  practically  two  pages ;  but  it  can  also  be  ob- 

^'^'^ned  separately  as  a  whole,  either  on  a  sheet  or  mounted  on  strong 

J^jllboard   and   varnished.     The   scale  is   eighteen  inches  to  the 

-^)oq'8  diameter;  and  on  this  scale  the  map  is  a  model  of  clearness 

cl  distinctness,  the  author  remarking  that  more  detail  might  have 

3D  insei'ted,  but  he  was  anxious  not  to  risk  detracting  from  its 

lue  for  reference,  especially  in  the  actual  work  of  the  observatory. 

le  positions  of  the  various  objects  depict^  are  principally  based 

l^n  the  chart  of  Beer  and  Mtidler  (in  its  last  edition),  and  the 

_>ger  and  more  recent  map  of  Schmidt ;  but  the  shape  and  detail 

most  of  the  formations  are  derived  mainly  from  the  author's 

m  drawings  (which  have  been  made  from  time  to  time  during  a 

sriod  now  amounting  to  thirty  years),  and  a  large  number  of 

^^otographs  have  been  consulted  and  compared  with  these.     Use 

also  been   made  of  other  excellent  sketches  and  sources  of 

formation,  particularly  the  descriptions  in  the  late  Prebendary 

^ebb's  '  Celestial  Objects  for  Common  Telescopes,'  in  which,  as  is 

*  *The  Moon:    a  Full   Description  and  Map  of  its  Principal  Physical 
By  Thomas  Gwyn  Elger,  F.R.A.S.    (Qeorge  Philip  &  Son.)     5s. 
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well  known,  very  special  attention  was  given  to  selenography. 
All  the  more  prominent  and  important  features  are  here  described, 
as  well  as  some  interesting  details  too  minute  to  be  marked  on  the 
map.  The  measurements  (given  in  round  numbers)  are  derived  in 
most  instances  from  Mr.  ISeison's  (NevilPs)  great  work  on  the 
Moon  pubHshed  in  1876,  though  occasionally  those  in  the  intro- 
duction to  Schmidt's  elaborate  chart  are  adopted. 

Mr.  Elger's  Introduction  is  somewhat  lengthy,  but  will  probably 
be  considered  by  those  \^  ho  cannot  actually  take  part  in  astrono- 
mical observing  as  the  most  interesting  portion  of  the  work.  It 
commences  with  a  rapid  historical  sketch  of  the  progress  of  sele- 
nography and  then  discusses  the  different  classes  of  the  ob8er\ed 
formations  in  order.  Some  of  the  ancient  philosophers  were 
sufficiently  sagacious  to  conjecture  that  the  light  and  dark  portions 
of  the  Moon's  surface  owe  their  appearance  to  the  inequalities  of 
level ;  and  Plutarch  in  particular  expressed  this  view  with  great 
deliniteness  in  the  essay  on  the  Forms  in  the  Disc  of  the  Moon, 
which  forms  one  of  his  so-called  *  Ethica '  or  Morals.  Conjecture, 
however,  did  not  become  certainty  until  the  telescope  was  applied 
to  our  satellite ;  so  that  selenography  really  began  when  the 
"  Tuscan  artist ''  Galileo  obtained  the  first  telescopic  view  of  the 
Moon  in  1609;. to  which  there  is  a  reference  familiar  to  all  in 
'  Paradise  Lost,'  Milton  having  paid  a  lisit  to  the  aged  and  blind 
astronomer  at  Arcetri,  during  his  tour  in  Italy  just  before  the  out- 
break of  the  English  civil  war.  Galileo  clearly  recognized  that 
the  light  portions  of  the  lunar  surface  are  in  fact  great  elevations 
which  catch  the  advancing  and  receding  sunlight,  whilst  the  dusky 
portions  are  tracts  at  a  lower  level ;  or,  as  Kepler  expressed  it, 
"  Do  maculas  esse  Maria,  do  lucidas  esse  terras."  With  regard  to 
the  former,  the  so-called  maria  or  "  seas,"  Mr.  Elger  remarks  that 
this  is  "  a  convenient  name  which  is  still  maintained  without  im- 
plying that  these  areas,  as  we  now  see  them,  are,  or  ever  were, 
covered  with  water.  Some,  however,  regard  them  as  old  sea-beds, 
from  which  every  trace  of  fluid,  owing  to  some  unknown  cause, 
has  vanished,  and  that  the  folds  and  wrinkles,  the  ridges,  swellings, 
and  other  pecuharities  of  structure  observed  upon  them,  repre^sent 
some  of  the  results  of  alluvial  action.  It  is  of  course  possible,  and 
even  probable,  that  at  a  remote  epoch  in  the  evolution  of  our 
satellite  these  lower  regions  were  occupied  by  water ;  but  that  their 
surface,  as  it  now  appears,  is  actually  this  old  sea-bottom,  seems 
to  be  less  likely  than  that  it  represents  the  consolidated  crust  of 
some  semi-fluid  or  viscous  material  (possibly  of  a  basaltic  type) 
which  has  welled  forth  from  orifices  or  rents  communicating  with 
the  interior,  and  overspread  and  partially  filled  up  these  immense 
hollows,  more  or  less  overwhelming  and  destroying  many  formations 
which  stood  upon  them  before  this  catastrophe  took  place.'' 

These  dusky  areas,  then,  on  the  Moon  have  retained  the  name 
of  Maria,  just  as  many  other  things  are  still  called  by  desig- 
nations known  no  longer  to  be  appropriate.     Twenty-three  of 
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tb.C'ixi  have  receivud  dititiiiotive  names,  seventeeii  of  wLiub  are 
wliollj  or  in  great  pare  cootiueU  to  the  northern  hemisphere  and 
to  'ttkts  BOuth-eaaleru  quarter  ot  the  Bouthern  ;  the  BOUtli- wen  tern 
q«^»Hrant  being  to  a  great  extent  devoid  of  them.  The  largeat  of 
all  is  the  so-called  Mare  Procellarum,  which,  witli  its  bay^i  and 
inflections,  covers  an  area,  according  to  Schuidt,  of  uearly  two 
Bullions  of  square  miles ;  it  extends  from  a  high  northern  latitude 
to  beyond  latitude  io°  in  the  south-eastern  quadrant.  Amt 
cOEEtes  the  Mare  Nubium,  principally  located  in  the  Bouth-east«rn 
qtJ^drant,  and  then  the  Mare  imbriiun,  wholly  conlined  to  the 
north-eastern  quadrant,  and  covering  an  area  of  about  340,000 
S9^u.are  miles. 

We  have  not  space  even  to  refer  to  Mr.  Elger's  remarks  on  the 
u-'Sklled  plains,   mouutain'ritigs,   ring-plaJua,  craters,  &c.,  objects 
»~liich,  in  tbeir  almost  endleau  variety  and  bewildering  number, 
give,  more  than  other  formatioutt,  that  marvellgus  appearance  to  the 
telescopic  aspect  of   the  Moon   which,  since  the  days   01   Galileo, 
have  never  failed  to  excite  the  aatoniahment  of  the  beholder.     But 
w*i  must  devote  a  few  worda  to  what  he  says  about  the  compara- 
tively uewly  discovered  formations  now  known  under  the  name 
clefts  or  rilJs,  it  being  understood  that  this  last  word  is  intended 
to  represent  the  German  "  Killen,"  i.  e.  grooves  or  furrows,  which 
»»  indeed,  its  original  sense  in  Celtic  (aa  in  the  Welsh  "  rhill "),  from 
wliich  our  coirespouding  word  is  derived,  though  now  used  with 
the    shghtly  sJtered  meaning  streamlet,  because   terrestrial   rills 
usually  contain  water.     The  first  to  detect  these  curious  objects 
•**!  the  Moon  was  SchriJter,  who  noticed  eleven  between  17S7  and 
JtSoi,  the  defining  power  of   his   telescopes  enabling  him   to   see 
^^y  those  which  are  the  moat  prominent,  but  later  discoverieo 
"*ve  since  raised  the   number  to  nearly  a  thousand.     Schmidt 
**Tote  a  special  monograph,  '  Ueber  Killen  auf  dem  Monde,'  and 
*^*Uaated  the  breadth  of  those  observed  by  hiiu  at  from  a  quartei- 
^'    a  mile  to  two  and  a  quarter  miles.     Webb  says  of  them  : 
-I  hese  most  singular  furrows  pass  chiefly  through  levels,  intersect 
craters  (proving  a  more  recent  date),  reappear  beyond  obstructing 
•"OHQj^^g^  jj,  though  carried  through  by  a  tunnel,  and  commence 
*?**    terminate  with  Utcle  reference  to  any  conspicuous  featun- 
th©  neighbourhood."     The  following  portion  of  Mr.  Klger's 
■^ttiarks  in  reference  to  them  will  be  read  with  iuterest.     Aftei* 
""^'Qtioning  the  old  exploded  notion  that  they  are  artiKcial  con- 
*  'Tactions,  and  the  theory  of  the  imaginative  Gruiihuisen  that  some 
^hem  represent  roads  cut  through  immense  lorests,  he  says  :— 
,  "  iVom  the  position  of  some  rills  with  respect  to  the  contour  of 
**    surrounding  country,  it  is  evideut  that  if  water  were  now 
P*^«etit  on  the  Moon,  they,  being  situated  at  the  lowest  level, 
'^Ulil  form  natural  channels  for  ila  reception ;  but  the  exceptions 
^iis  arrangement  are  so  numerous  and  obvious  that  the  idea 
^^y  be  at  once  dismissed  that  there  is  any  analogy  between  Ibem 
''^     our  rivers  ....     Some  selenographers    consider  them   to 
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consist  of  long-extending  rows  of  confluent  craters,  too  minute  to 
be  separately  distinguished,  and  to  be  thus  due  to  some  kind 
of  volcanic  action.  This  is  undoubtedly  true  in  many  instances, 
for  almost  every  lunar  region  affords  examples  of  crater-rows 
merging  by  almost  imperceptible  gradations  into  cleft-like  features, 
and  crater-rows  of  considerable  size  resemble  cleft«  under  low 
powers.  Still  it  seems  probable  that  the  greater  number  of  these 
features  are  immense  furrows  or  cracks  in  the  surface  and  nothing 
more;  for  the  higher  the  magnifjring  power  employed  in  their 
examination,  the  less  reason  there  is  to  object  to  this  description." 

The  great  problem  now  before  selenographers  is  to  obtain^  if 
possible,  some  decisive  evidence  of  changes  in  progress  on  the  ^ 
lunar  surface.  It  cannot  be  said  that  much  has  yet  been  obtained.  ,^ 
The  difficulty  arises  from  the  differences  presented  by  the  appear — ^ 
ance  of  a  lunar  object  as  seen  under  different  illuminationa..^ 
Those  of  us  whose  memories  go  back  thirty  years  remember  th^^  ^ 
stir  caused  by  Schmidt's  announcement  that  the  little  crater  Linn,*-  ^ 
in  the  Mare  Serenitatis  had  disappeared,  being  filled  up,  as  wj 
supposed,  by  an  igneous  outflow.  Something  stills  exists  the:: 
but  it  is  a  much  shallower  and  leas  conspicuous  object  than  it 
if  all  the  older  representations  and  descriptions  can  be  relied 
Differences  of  illumination  will  not  explain  the  change,  which 
real,  is  probably  of  the  nature  of  the  falling  of  the  walls  of 
crater  into  the  interior  and  filling  this  in  great  part  with 
debris.  Should  other  changes  of  a  similar  kind  be  noticed  it 
greatly  strengthen  the  possibility  of  an  actual  change  having occui 
in  Linne,  Some  years  afterwards  (in  1877)  Dr.  Klein  called  atl 
tion  to  a  change  he  thought  he  had  noticed  in  the  neighbourh- 
of  the  crater  Hygiuus ;  but  this,  too,  is  a  matter  subject  to  doi 
and  it  may  only  amount  to  the  recognition  of  a  feature  previoi 
unnoticed.  Mr.  Elger  points  out  that  we  are  very  far  lot-^^ 
from  being  in  a  position  to  prove  a  negative ;  and  that,  "  notw: 
standing  the  multiplication  of  monographs  and  photographs, 
knowledge  we  possess,  even  of  the  larger  and  more  promij 
objects,  is  far  too  slight  to  justify  us  in  maintaining  that  chanj 
wliich  on  earth  we  should  use  a  strong  adjective  to  describe, 
not  taken  plaw^  in  connection  with  some  of  them  in  recent  y< 
Selenography,  then,  with  our  improved  instruments  and  metl 
of  research,  has  probably  a  great  future  yet  before  it.  **  A 
plete  photographic  survey  of  a  few  selected  regions,  as  a  basis 
an  equally  thorough  and  exhaustive  scrutiny  by  direct  observal 
would,  it  is  believed,  lead  to  a  much  more  satisfactor}^  and  ho[ 
method  for  ultimately  furnishing  irrefragable  testimony  as 
permanency  or  change  than  any  that  has  yet  been  undertaken.*^ 

Thus  Mr.  Elger  closes  his  Introduction.     Into  the  details  of 
body  of   the  work  we  cannot  enter.      To  the   astronomer, 
especially  to  the  selenographer,  we  may  say  emphatically  (^ 
what  O slander  said  of  that  of  Copernicus :  "  erne,  lege,  fruei 
whilst    we    may    remind    the    non-scientific    reader    who   tj 
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interest  in  the  study  of  the  results  of  astronomical  research, 
attention  bestowed  upon  the  heavenly  body  which,  being  so 
o  taoli  nearer,  can  be  much  more  advantageously  studied  than  any 
jtiliEer,  cannot  fail  (though  all  science  teaches  patience)  to  be 
pr-odiictive  of  interest  and  ultimately  of  benefit. 

Xt>  should  be  added  that  some  tabular  information,  very  useful 

to  "tlie  observer,  is  given  in  the  Appendix.     This  consists  of  list^ 

(>£     the   Maria,   of    the    most    prominent    mountain-ranges    and 

remarkable   hills,   and   of  the   principal   ring-systems,  light-sur- 

rovinded  craters  and  light-spots,  all  separately  arranged  under  the 

(^iifulrants  in  which   they  are  contained.     Also  tables  (useful  in 

comparing   drawings)    from    which   the   position    of    the    lunar 

terminator  may  be  readily  found  for  midnight  of  any  day  between 

the    years    1780  and   1900;    a   list  of  numerical  details  of   the 

Moon's  magnitude  &c.,  and  of  the  elements  of  her  orbit ;  and  an 

alphabetical  index  of  all  the  formations  described  in  the  body  of 

the  work.  

Solar  Energy  *. — Speaking  generally,  this  book  is  an  attempt 

^  explain  the  reason  of  certain  facts,  e,  </.,  the  varying  rotation 

period  of  sun-spots,  the  connection  between  sun-spots  and  earth 

Magnetism,  variable  stars,  and  other  things,  the  causes  of  which 

*i^  at  present  unknown  to  most  persons.      It  may  perhaps  be 

Unnecessary  to  say  that  we  think  the  author  has  not  made  out  his 

^^*«e,  and  our  readers  may  not  be  surprised   to  hear  that  it  is 

^'-^ctricity,  the  deus  ex  machina  so  dear  to  theorists,  which  causes 

*^^^se  things.     The  keystone  of  the  theory  appears  to  be  given  by 

**^is  passage  :  **  It  is  an  absolute  certainty  that  electrical  currents 

^^  enormous  quantity  and  potential  are  constantly  passing  between 

^«  Earth  and  the  Sun.'*     No  doubt  with  this  hint  each  of  our 


^^ers  will  be  able  to  supply  the  rest  of  the  explanations  for 

^,^^ln8elf.     We  will  just  give  another  hint  or  two  for  his  guidance. 

^^r  author  appears  to  think,  first,  that  the  planets  also  give  out 

•-metric  currents  which  impinge  on  the  Sun  and  somehow  cause 

^Xn-spots  and  influence  their  motion  ;  also  that  the  phenomena  of 

^mets   are   analogous   to   an   experiment    with   the  elementary 

-^ctrophonis  (we  are   surprised   that   no  one   thought   of   this 

^fore !)  and  that  the  variability  of  Algol  is  due  to  the  existence  of 

dark    planet   which    develops   electricity.      By   the   foregoing 

^marks  we  do  not  mean  to  imply  that  the  book  is  wholly  incor- 

ict;  from  it  a  reader  may  learn  many  astronomical  facts,  for 

»ere  are  frequent  extracts  from  the  writings  of  Huggins,  Ball, 

»d  Proctor  (who  is   persistently  called   "  Professor  *'),   and  we 

Duld  not  deny  that  electricity  may  be  a  potent  factor  in  solar 

d  cosmical  physics,  but  this  is  not  so  well  established  as  the 

Ihor,  who  brings  very  little  sound  evidence  to   bear  on   the 

nt,  would  have  his  readers  believe. 

*Tbe  Source  and  Mode  of  Solar  Energy  throughout  the  Universe.'    By 
^  Heysinger,  M.i^.,  M.D.    Lippincott  Company,  Philadelphia,  1895. 
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NOTES. 

The  Memorial  to  the  late  Professob  John  Couch  Adams. — 
It  will  be  remembered  that  early  in  the  year  1892,  shortly  after 
the  death  of  Prof.  Adams,  a  committee  was  formed  to  take  steps 
for  placing  a  memorial  to  the  distinp:ui8hed  astronomer  in  West- 
minster Abbey.  At  a  meeting  held  on  1892  February  20  in 
St.  John's  College,  Cambridge,  under  the  presidency  of  the 
Master,  Dr.  Taylor,  it  was  resolved  that,  if  circumstances  per- 
mitted, a  memorial  should  be  placed  in  Westminster  Abbey,  and 
that  the  memorial  should  consist  of  a  bust,  with  tablet  and  in- 
scription. Other  resolutions  were  also  carried  treating  of  the 
disposal  of  any  surplus  mohey  af'^er  paying  the  expenses  necessary 
for  carrying  out  the  first  two  resolutions.  For  certain  reasons, 
however,  the  Dean  of  Westminster  was  unable  to  sanction  any 
site  for  a  bust  in  an  appropriate  part  of  the  Abbey,  but  offered  a 
position  for  a  medallion ;  and  at  a  meeting  held  on  1892  July  9  it 
was  therefore  resolved  that  the  memorial  consist  of  a  medallion 
and  inscription.  This  resolution  has  now  been  carried  into  effect, 
and  the  medallion,  placed  in  its  position  in  the  nave,  was  unveiled 
on  Thursday  May  9  last  by  the  Duke  of  Devonshire,  Chancellor 
of  the  University  of  Cambridge.  At  1.30  p.m.  a  distin^shed 
company  assembled  in  the  Jerusalem  Chamber,  where  Dean  Bradley 
briefly  explained  the  proposed  procedure, and  described  the  position 
of  the  medallion,  near  the  memorials  to  Newton,  Darwin,  Joule, 
and  others.  The  Duke  of  Devonshire  mentioned  the  circumstances 
which  had  led  up  to  the  present  occasion,  and  the  Master  of 
St.  John's  College,  Cambridge,  recounted  them  in  greater  detail. 
The  latter  remarked  that  some  delay  in  the  completion  of  the 
medallion  (owing  to  the  illness  of  the  sculptor,  Mr.  Bruce-Joy) 
had  brought  us  to  an  interesting  date  for  the  unveiling,  namely 
the  Jubilee  Tear  of  the  theoretical  discovery  of  Neptune  ;  for  the 
immortal  note  which  Adams  had  handed  in  at  the  Eoyal  Obser- 
-vatory,  Greenwich,  announcing  the  result  of  his  calculations  was 
dated  1845  October.  Lord  Kelvin  referred  to  the  other  great 
discoveries  of  Adams.  Prof.  Stokes,  representing  Pembroke 
College,  Cambridge,  remarked  that  this  College  had  also  a  share 
in  Adams;  for  when,  owing  to  his  not  taking  orders,  his  fellow- 
ship at  St.  John's  perforce  lapsed,  he,  the  speaker,  "had  thought 
it  would  be  a  nice  thing  to  attach  this  great  mathematician  to  their 
own  College  by  offering  him  a  fellowship,"  which  Adams  accepted 
and  retained  till  his  death.  The  Master  of  Pembroke  College, 
Oxford  (Prof.  B.  Price),  ventured  to  claim  for  England  generally, 
including  Oxford,  some  share  in  the  glory  of  Adams.  It  was  at 
the  Eadcliffe  Observatory,  Oxford,  that  Leverrier  and  Adams 
had  first  met.  Prof.  Price  insisted  further  on  what  had  already 
been  said  by  others  concerning  Leverrier,  whose  name  must  ever 
be  linked  with  that  of  Adams.     A  most  graceful  and  scholarly 
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^t^^sech  was  next  delivered  by  the  Rt.  Hon.  L.  H.  Courtney,  who, 
*^-^  a  Cornishman,  testified  to  the  pride  with  which  Adams'  native 
<^^>vinty  had  heard  of  his  wonderful  discovery,  and  to  the  bond 
^^^^"fcween  Cornwall  and  St.  John's  College,  Cambridge,  of  which 
-^<iaiiis  and  himself  were  instances.  After  votes  of  thanks  to  the 
^zi^J^ancellor  and  the  Dean  had  been  moved  by  the  Members  for  the 
^^iversity  of  Cambridge,  the  company  proceeded  to  the  site  of 
B  memorial,  where,  after  the  recitation  of  a  short  collect  by  the 
^^n,  the  Chancellor  unveiled  the  Medallion,  representing  a  head 
Adams,  with  the  inscription 

JOHN   COUCH   ADAMS 
PLASTETAM    NEPTTmUM   CALCULO   MONSTEAVIT   MDCCCXLV. 


til 


?  ^TW  difScult  to  see  the  inscription,  and  there  were  those  who 
^  not  think  the  likeness  very  good ;  but  the  medallion  is  certainly 
t>^autiful  work  of  art. 


Ui 


V 


OxiTUABT. — By  the  death  of  M.  L.  Trouvelot,  of  Meudon 
s^rvatory,  the  science  of  observational  astronomy  has  lost  a 
and  accurate  worker.  M.  Trouvelot  was  bom  at  Guyenconrt, 
ice,  in  1827.  The  events  of  his  early  life,  which  was  spent  in 
native  country,  do  not  connect  themselves  with  astronomy  ;  but 
1 857  he  emigrated  to  America,  where  for  some  years  he  seems 
have  devoted  himself  to  the  pursuit  of  Natural  History,  and 
een  the  years  1868  and  1876  contributed  several  papers 
ing  to  insects  and  kindred  subjects  to  the  Boston  Natural 
iry  Society.  As  an  astronomer  his  first  subject  of  observation 
the  Sun,  and  in  1875  he  published  his  observations  of  so-called 
,  ^^iled  spots,"  which,  unlike  the  other  sun-spots,  he  saw  in  all 
^'^^'tudes,  even  within  10°  of  the  solar  pole.  In  1876  he  began 
Bystematic  observations  of  the  planets,  the  subject  with  which 
name  is  particularly  associated,  and  in  1881  presented  to  the 
erican  Academy  of  Sciences  a  vtduable  paper  on  Jupiter,  giving 
^  various  lengths  of  the  rotation  period  ap  determined  from 
_^  -ff^rent  spots  seen  on  the  surface  of  the  planet;  but  the  work 
^^^^e  in  America,  which  chiefly  rendered  his  name  famous,  is  the 
^gnificent  series  of  drawings  of  Jupiter,  Saturn,  Solar  pheno- 
,^  ^^xia,  the  Andromeda  nebula,  and  other  astronomical  objects 
^^^^hHshed  at  the  expense  of  the  Bache  fund  in  Vol.  viii.  of  the 
.^;^:xinal8  of  Harvard  College  Observatory.'  In  1882  he  left 
^  United  States  and  joined  M.  Janssen  at  Meudon  Observa- 
'^j  where  he  devoted  his  energies  chiefly  to  solar^  observation. 
!^*iiie  remarkable  observations  of  prominences  made  by  him  are 
^^^^<^pded.  On  1885  June  26  he  observed  two  immense  promin- 
^^loes,  their  height  being  estimated  at  300,000  miles,  at  either  end 
^^  a  solar  diameter,  and,  again,  on  August  16  of  the  same  year,  he 
^^  one  almost  as  large,  with'  a  spot  at  the  opposite  end  of  the 
^^tneter  on  which  the  prominence  was  situated.     More  recently. 
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in  June  1891,  he  saw  a  prominence  suddenly  detached  from  the 
limb,  a  phenomenon  which  he  compares  to  the  well-known 
Carrington-Hodgson  observation.  M.  Trouvelot  was  a  frequent 
contributor  to  the  '  Comptes  Eendus/  the  '  Revue  d'Astronomie/ 
and  also  to  this  Magazine.  His  last  publication  of  importance 
was  a  memoir  on*  the  planets  Venus  and  Mercury,  communicated 
to  the  Societe  Astronomique  de  France  in  1892, — the  result  of  many 
years'  work,  and  important  as  giving  a  value  of  the  rotation  period 
of  Venus  differing  from  previously  accepted  values.  Speaking 
of  inferior  planets  recalls  the  fact  that  the  deceased  astronomer 
accompanied  M.  Janssen  to  the  CaroUne  Islands  to  observe  the 
Total  Solar  Eclipse  of  1883,  where  he  and  Prof.  Palisa  undertook 
a  search,  which,  it  is  needless  to  say,  was  fruitless,  for  an  intra- 
Mercurial  planet.     M.  Trouvelot  died  at  Meudon  on  April  22  last. 


The  parallax  of  ;;  Cassiopeiae  forms  the  subject  of  No.  6  of  the 
'  Contributions  from  the  Observatory  of  Columbia  College,  New 
Tork.'      It  will  be  remembered  that  the  series   contains   Prof. 
Jacoby's  parallaxes  of  /*  and  d  Cassiopoiae  as  deduced  from  the 
Rutherfurd  photographs,  and  in  the  present  instance  the  series  of 
27  negatives  taken  between  1870  July  30  and  1873  Dec.  21  of  the 
stars  in  the  neighbourhood  of  17  Cassiopei©  by  Prof.  Rutherfurd 
have  been  reduced  on  the  same  principles  by  Mr.  Herman  S.  Davis. 
It  is  difficult  to  get  suitable  comparison  stars,  and  so  Mr.  Davis  ^ 
has  had  to  reduce  a  larger  number  than  usual,  which  has  added  tc:^^ 
the  labour ;  but  we  confess  to  being  glad  this  was  so,  as  the  resut^"" 
is  so  much  increased  in  value.     In  fact,  Mr.  Davis  himself,  furth^^^ 
on,  seems  to  think  so,  for  he  remarks  : — "  Considering  the  dif*^^"'^ 
culties  which  beset  the  investigation  of  the  paraUax  of  this  st 
and  the  probability  that  all  previous  determinations   have 
made  with  a  single  comparison   star,  which  may  itself   hav< 
parallax,  it  would  seem  that  the  result  here  given  is  not  imposs 
large."     The  parallax  deduced  from  three  pairs  is 

7r=-|-o"-443±o"-043, 
and  from  all  six  pairs 

TT  =  +  o'''465  +  o"-044. 

Mr.  Davis  prefers  the  first  value,  because  it  is  not  at  all  imposj 
from  the  equations  that  one  or  other  of  the  stars  in  the  h 
pairs  has  a  parallax  of  its  own.     The  result  is  larger  than  pre^ 
determinations,  and  is,  we  think,  entitled  to  some  weight, 
sidering  the  individual  conditions.     The  determinations  are  :- 

O.  Struve 4"o''*i54 

Schweizer  and  Socoloff   ....      +0  -275 
Davis    -ho  '443 
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"r.  Lowell's  Lectures  on  JVLirs. — Those  who  were  at  the  la^t 

^"ting  of  the  Royal  Astronomical  Society  had  an  opportunity  of 

~  »ig,  possibly  with  a  feeling  of  scepticism,  some  wonderful  pictures 

nded  to  represent  the  planet  Mars  as  observed  at  the  Lowell 

.€^n'atory  in  Arizona.     Mr.  Lowell  has  been  lecturing  on  Mars 

[crowded  audiences,  and  a  newspaper  report  of  his  lecture  in 

x-oduced  in  the  *  Publications  of  the  Astronomical  Society  of 

tl^^    I'acifie/  No.  41.     We  prefer  not  to  give  this  report  m  e^rtemo 

H^^r^e,  but  it  states  Mr.  Lowell's  **  Hrm  conviction   that  intelligent 

^>^^ii:ig8  occupy  Mars,  who  have  contrived  public   works  of  va^^tly 

l«^r^er  extent  than  we  on   the   Earth    have   dreamed  of";  that 

^^X".    Lowell  went  on  to  show  that  "the  men  might  be  19  feet 

1^  ^S^    and  the  women  16  or  17  feet,''  and  so  on.     The  followina: 

*^^>c>tnote,  added  by  Prof.  E.  S.  Holden,  especially  its  last  sentence, 

s^^^xns  to  us  to  be  a  reasonable  criticism  on  the  lectures : — 

**  The  foregoino;  report  may  apparently  be  taken  as  a  semi-official 

aor-ciount  of  the  conclusions  reached  by  Mr.  Lowell  from  his  obser- 

y^^ions  of   1894.      Before  accepting  as  proved  *  the  marvels  of 

^^'^t^ation  and  vegetation  which  we  see  on  the  planet  Mars  of 

^^^ — <iay  &c.,*  it  would  seem  that  observations  ought  to  be  continued 

t*^^*  more  than  a  single  season,  so  as  to  make  it  certain  that  these 

^^^  in  fact  marvels  of  vegetation  wh,ich  are  seen.     Something  is 

^^'^n,  no  doubt;  but  I  may  say  that  nothing  has  been  observed  at 

^*^^    liick  Observatory  during  the  years    1888- 1895,  ^^  ^^^  as  I 

Kriow,  which  goes  to  confirm  the  very  positive  and  striking  con- 

<^jUsioii8  here  described.     It  is  a  point  to  be  not-ed  that  tlie  con- 

^*  Visions  reached  by  Mr.  Lowell  at  the  end  of  his  w^ork  agree 

'^'xiarkably  with  the  facts  he  set  out  to  prove  before  his  obser- 

*'^tory  was  established  at  all.'' 


li 


^H.  See  has  deduced  the  elements  of  the  orbit  of  k  Pegasi  from 
available  observations,  and  finds 


P 1 1*42  years. 

T 1896-03 

e    049 

a    o"*42i6 


u  . 


8l^-2 

116-25 

89-2 


-  residuals  are  small,  considering  the  extreme  closeness  of  the 
^^^ponents. 

-■-^P.  See  remarks  : — **  Prof.  Burnham   has  repeatedly  called  the 
-pntion  of  astronomers  to  the  high  importance  of  systematically 
-  **owing  such  extremely  rapid  binaries  with  large  telescopes,  so 
^*  We  should  in  a  few  years  get  good  orbits,  which  in  the  case 
ji     most   binaries  would   require  the  observations  of   centuries." 
^     ^  further  states  that   the  minimum  distance  (o"-o34)  will  occur 
^^  after  1896*03,  and  nieasun's  made  on  eithor  side  of  the  peri- 

^''>X-.  XVIII.  X 
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tron  will  \m  very  voiiiable,  and  suggests  that  ©[(servers  should 
Qti'ti  For  it  in  the  present  suiaiimr  and  in  the  autumn  of  1S96. 
The  recent  measures  are : 

1894-51   ...      ii7°-6  o"-i9  Barnard. 

1894-83 114-8  0-14  Lewis. 


Dante's  Astoosomy. — The  Bishop  of  Salisbury  is  non-  on  a 
jyage  in  the  Southern  hemisphere,  and  is  communicating  notes 
1  his  travels  to  a  curtain  publication,  to  which  we  have  had  our 
lention  called  aa  containing  some  interesting;  remarks  by  his 
lOrdship  on  Dantu's  knowledge  of  astronomy  ;  be  says ; — 
"  Dante  places  the  mount  of  purgation  in  the  Southern  hemi- 
ihere,  which  be  supposes  to  be  otherwise  a  tract  of  sea,     Oo 
rst  entering  it  on  Easter  Day,  a.d.  1300,  he  sees  early  in  the 
oroing  towards  the  South  Pole  four  stars,  which  he  says  were 
aver  seen  except  hy  the  first  men,  1.  e.,  by  Adam  and  Eve  when 
L  the  terrestrial  Paradise,  which  he  places  at  the  top  of  the 
[oiint  of  Purgatory,    lie  speaks  of  these  stars  as  very  brilliant, 
id  of  the  Northeru  hemisphere  as  suffering  by  being  deprived  of 
Clearly  then  he  had  never  seen   them   himself,  but    as 
early  he  must  have  heard  of  them  from  others.     There  is,  I 
)  reasonable  doubt  that  they  are  the  remarkable  group 
lUed  the  Southern  Cross — the  two  principal  stare  of  which  (one 
'iog  of  the  first  magnitude)  are  just  about  aa  far  from  the  South 
s  the  poiutiTs  of  the  Great  Bear  are  from  the  North  Pol«, 
ow  he  knew  of  them  no  one  has  as  yet  ascertained;  but 
ley  were  tiiowii  to  i'Loleuiy,  1  believe,  and  must  have  been  seen 
iry  early  voyager  who  eutered  the  tropics.     I  asked  Captain 
)arby  how  far  noi'lL  he  had  seen  them,  and  be  replied  at  the 
)nedaluw  ltt;ef,  which  is  outside  the  tro|jic8  somewhere,  as  I  said» 
,  the  latitudi-  of  the  first  cataract  of  the  Nile.     Hi 
'avellera  in  Egypt  ajid  the  Bed  Sea  must  have  seen  them,  not  ti 
k  of  Maruu  Poki,  who  went  much  longer  voyages  ((275-1296" 
i  years  before  Dante  wi^ote.     t\ir  the  Southern  Cross  is  15,^ 
1  visible  iu  these  regions  as  the  Great  Bear,  which  i-annot  ff^  —r^  '^ 
I  striki^  i-verione  who  watches  the  sky  for  a  «holo  night  iu  ^^ -~~^h' 
orthcrii  hrihisplicn'.  ^'^^ 

"  \Vi.' wlti' r\i'[i  more  interested  in  ideutirying  another  grcw:r::^un 
'  ■  V  Dante  in  the  Eighth  Canfo.     He  seera»^  to 
>tars  of   the   Crois  as   symbols  of  the  f-— mnp 
we  might   say,   natural  virtues — those  wliich         ajj 
nizes,  viz.  Justice,   Temperance,   Fortitude,     ^^nd 
as  such  they  shine  on  the  face  oE  Cato  of  iTt^^ca, 
virtue,  and  the  wonder  of  the  Moun"^    ^'t' 
irgatory.     They  are  sesn  by  Dante  in  the  morning  before  **'," 

I,  Just  as  we  si'f  till'  Southern   Cross  now  about  5  a. si.        -"■'l»t 
1,.-  e\eJiir)S  of    tli--   same   day   he    sws    in    llieir   pljnv    t-l  * '^^^■ 


'^*r^ 


iirdinal  or 
umaiiily  i 
'rudence^and  as  su 
i  type  of  heather 
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aut  lights,  which  are  doubtlevss  the  symbols  oE  the  evangelical 

s  of  Faith,  Hope,  and  Charity — a  beautiful  parable  of  the 

ess  of  human  life  under  the  Gospel/' 

lie  Bishop  then  proceeds  to  identify  these  three  stars  seen  in 

evening  as   Canopus,  Achernar,  and   Fomalhaut ;    and   asks 

tihet  Dante's  knowledge  of  these  stars  was  correct  as  to  their 

tAon  on  Easter  Day  (April  lo),  1300. 


e^ 


:he  proverbial  fickleness  of  the  English  spring  has  been  well 
plified  in  the  course  of  the  past  month.     A  brilliant  and 
r"ly  cloudless  period  marked  the  commencement  of  the  month, 
sunshine  during   the  ten  da\s  May  2  to  11   amounting  to 
^•S  hours  out  of  a  total  of  151  hours  during  which  the  Sun  was 
ve  the  horizon,  or  70  per  cent,  of  the  possible  duration.     In 
month  of  May  1893  a  similar  period  of  ten  days  (May  4  to  13) 
g"^ve    io6'6  hours,  which  is  likewise  70  per  cent,  of  the  possible 
aixioiint. 

Oreat  warmth  prevailed  from  May  9  to  14,  the  mean  maximum 
^-^^^aperature  for  the  6  days  being  76°- 2,  which  is  i3°'6  above  the 
^^^^Tesponding  average  value.  The  highest  temperature  occurred 
^^^  Afay  12,  and  was  81*^*3,  a  remarkable  value  for  so  early  a  date ; 
■^^^^  this  was  exceeded  in  1868  on  May  3,  when  82°*3  was  recorded, 
^*^^  in  1867,  on  May  6  and  7,  when  readings  were  recorded  of 
3^*3  and  83°*6  respectively.  The  night  temperatures  were  also 
^^^^arkably  high  for  the  season,  and  on  the  night  of  May  12-13 
^^  temperature  did  not  fall  below  57°*3,  and  on  the  following 
'^^SHt  below  55°*5.  These  warm  night  temperatures  at  this 
^ly  period  have  only  once  been  exceeded  in  the  54  years  1841- 
^^4,  namely  on  1867  May  7,  when  57°'5  was  recorded.  The 
^^an  daily  temperature  for  May  12-14  ^^^  66°'o,  being  i3°'7 
ve  the  50  years'  average.  AVithin  three  days  a  severe  change 
extremely  cold  weather  occurred,  the  weather  on  the  17  th  pre- 
ing  a  complete  contrast  to  that  which  had  been  experienced 
the  12th,  13th,  and  14th.  The  highest  temperature  for  the 
^  was  46^*8  only,  as  compared  with  8i'^*3  on  the  12th,  and  the 
'^Jfeat  temperature  was  39°*6,  thus  giving  an  extreme  range  of 
^  ^3iperature  of  4i°'7  in  less  than  a  week.  The  mean  temperature 
42'^*9,  which  is  io°'4  below  the  average,  and  the  difference 
tween  the  means  of  temperature  for  the  13th  and  the  17th 
ounted  to  24'^'7.  This  is  excessive;  but  similar  changes  are 
t  infrequent  in  the  spring  and  early  summer  months.  Thus  in 
91  the  warm  temperature  of  May  12,  viz.  64'^-4,  or  i2°*i  above 
3  average,  was  succeeded  by  remarkably  low  values  on  the  i6th, 
th,  and  i8th,  which  were  below  their  average  values  by  11  "'8, 
^^'9,  and  I2°*8  respectively,  and  oth^r  instances  could  be  adduced. 
Towards  the  end  of  the  month  the  weather  has  again  become 
nn,  a  temperature  of  86^-2  in  the  shade  having  been  recorded 
the  30th. 


a. 
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Soci^T^  Belge  d'Astbonomie. — We  are  informed  that  a  society 
was  established  in  Brussels  under  the  above  title  in  December  last, 
having  for  its  object  the  popularizing  and  the  development  of 
Astronomy  and  the  kindred  sciences,  Geodesy,  Meteorology,  and 
Terrestrial  Physics.  The  President  of  the  Society  is  an  amateur 
astronomer,  M.  F.  Jacobs;  the  names  of  other  officers  familiar  to 
us  are  M.  P.  Stroobaut,  wlio  is  one  of  the  Secretaries,  and 
MM.  C.  Lagrange  and  F.  Terby,  who  are  members  of  the  Council. 
The  Society  asks  the  modest  subscription  of  6  francs  per  year 
from  ordinary  members,  and  a  donation  of  300  francs  constitutes 
the  giver  a  life  member.     We  wish  the  Society  every  success. 


The  following  expression  of  some  novel  views  on  the  Univers^ta 
Time  movement  is  from  the  *  AUaliabad  Pioneer  Mail  * : — 

"There  is  a  Church  of  England  clergyman  in  Victoria  w 
absolutely  declines  to  recognize  the  standard  time  adopted 
Parliament.     He  rests  upon  Nature  and  the  God  of  Nature, 
rings  his  bell  for  service  twenty  minutes  after  other  churches 
in  full  swing.     The  following  was  his  preliminary  address  to 
congregation  just  before  delivering  his  sermon  on  the  first  evenfc- 
Sunday  morning : — *  My  brethren, —  During   the   past   week 
extraordinary  attempt  has  been  made  by  Parliament  to  alter     't 
time  of  day.     I  \Wsh  to  announce  that  1  intend  to  take  no  no 
myself  of  such  alteration — nor  will  the  Sun  do  so  either.     *^  ?    ^ 
Sun  will  rise  and  set  as  heretofore  regardless  of  the  unauthoi 
mandate  of  men  in   temporary  authority.      I  do  not    knov 
sufficient  cause  for  such  alteration,  and  I  repeat  that  I  sliall  ad! 
to  the  only  true  time,  and  let  those  who  are  weak  enough  to  ai 
this  false  Parliamentary  time  do  so  if  they  wish.     The  texfcr     ~ 
this  evening's  sennon  m  ill  be  found  in  the  nineteenth  verse  o^   _ 
hundred-and-fourth  Psalm — 'The  sun  knoweth  his  going  down '  — 


TnE  difference  of  longitude  between  Madras  and  Greenwi 
being  determined  telegraphically  by  officers  of  the  Indian  Trig 
metrical  Survey.     The  route  chosen  is  vid  Berlin  and  Teh 
and  Capt.  Burrard,  li.E.,  and  Capt.  Lenox-Conyngham,  R.E. 
now  at  Greenwich  determining  their  difference  of  Personal  E 
tion,  before  measuring  the  arc  Greenwich  — Berlin.     These  oflm 
have  already  completed  arcs  of  the  chain  further  east.     AYe 
])ose  to  give  some  more  information  on  this  subject  in  a  subseq 
number. 


We  are  glad  to  be  able  to  congratulate  Mr.  Frank  McClea: 
his  election  as  a  Fellow   of  the   Boyal   Society.     Not  only 
Mr.  McClean  himself  done  valuable  work  for  astronomical  sci^ 
by  his  solar  spectroscopic  researches — his  photographic  comparL 
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o^      t:  he  spectra  of  metals  and  of  the  Sun  and  his  comparison  of  the 

visil3le  spectra  of  the  high  and  low  Sun  are  well  known, — but  he 

li«.s    a.lso  been  the  instrument   enabling  others  to  do  similar  pjood 

worl^.     The  Isaac  Newton  studentship  endowed  by  Mr.  McClean 

h«-s    in  several  cases  directed  mathematical   learning  at  Cambridge 

to  ^:\.^tronomy,  and  his  late  gift  of  instruments  to  the  Cape  Obser- 

vs^to  rj  will  no  doubt  enrich  the   science  from   the  observational 

XixE  American  weekly  journal  'Science'  has  been  reorganized, 
JiTici  is  now  **  conducted  as  a  scientific  journal  for  men  of  science." 
Prof.  E.  C.  Pickering  is  interested  in  securing  the  adequate  repre- 
sentation of  astronomy  in  the  journal,  and  asks  for  contributions, 
in  the  way  of  short  notes,  abstracts,  or  longer  papers  relating  to 
the  science. 

Tke  list  of  Birthday  honours  contained  the  name  of  Admiral 
^^"-  J.  L.  Wharton,  who  has  been  created  C.B.  Admiral  Wharton's 
<^onnec(ion  with  Nautical  Astronom)^  is  well  known.  AVe  tender 
^^ir  sincere  congratulations. 

ERRATrM. — In  the  fourth  line  of  the  postscript  to  Prof.  Geel- 
'^'^lyden's  article  on  p.  193  of  our  last  number,  the  word  "  above" 
^"a5j  interpolated  by  error;  the  phrase  should  have  implied  "nota- 
tion  used  in  the  'Nautical  Almanac.'" 

AV^e  hear  that  the  establishment  of  a  new  Colonial  Observatory 
*^^   Perth,  the  capital  of  VV^estern  Australia,  is  in  cont<;mplation. 


From  an  Oxford  Note-Book. 


Ix  circulating  some  interesting  particulars  as  to  the  Total  Solar 

"^-*^ipse  of  1898  Jan.  21-22  (well  visible  in  India  with  a  duration 

i*^    1 2  minutes  and  a  solar  altitude  of  45°)  the  Superintendent  of 

^^   '  Nautical    Almanac '   remarks   that   information  as   to  the 

^*^  ^teorological  conditions  prevailing  at  various  points  along  the  track 

*    the  eclipse  is  being  collected.     It  is  an  obvious  duty  to  collect 

^  ^oh  information  with  all  due  care;  but  one  cannot  but  reflect  how 

^^^sleading  it  is  apt  to  be  when  judged  by  the  event.     In  the  case 

^^     the    ill-fated    1889    eclipse,    the    prognostications   for   South 

^'^^J'ica  were  most  favourable,  almost  amounting  to  certainty  of 

c^e  Weather ;  those  of  Cayenne  nearly  hopeless.     The  late  lamented 

^ther  Perry  nevertheless  secured  observations  at  Cayenne,  though 

^  the  cost  of  his  life ;  while  the  Sun  was  completely  hidden  for 

^^veral  days  in  South  Africa. 


I 


-A  NOTICE  of  Mr.  Stanley  Williams'  investigation  on  the  rotation 
Saturn  occurs  elsewhere  in  this  number  (p.  221);  but  it  can 
^^*t;ely  be  superfluous  to  call  attention  to  it  here.     He  finds  the 
^^^n  rotation  period  to  be  decreasing  as  follows : — 
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In  1891  it  was  10**  14™  2i'*8  ,.**  __     ,^ 

„   X892      „      10    13    38-2  liz\\z 

„   1893      „      10    12    52-4  dife.  =  i6-6 
„   1894      „      10    12    35*8 

Allowing  a  considerable  margin  for  accidental  error,  we  must 
still  admit  that  the  great  planet  is  undergoing  a  marvellous  change 
under  our  very  eyes,  or,  rather,  under  those  of  Mr.  Stanley 
Williams.  Further,  the  remarkable  differences  of  rotation  velocity 
in  different  longitudes  seem  to  be  established  beyond  question. 
Such  work  as  this  takes  very  high  rank  indeed,  and  adds  a  new 
name  to  the  long  roll  of  famous  English  amateur  astronomers. 


se 


The  question  was  put  recently  :^How  can  an  equatorial  in- 
tended for  photographic  work,  without  circles  or  micrometer,  be 
adjusted  ?     I  think  the  simplest  way  is  to  turn  it  on  the  Pole  and 
take  a  photogi'aph  with  the  clock  driving.     If  it  is  not  in  adjust- 
ment,  the  stars  will  trail,  and   the  direction  of  the   trail    will^ 
indicate  the  direction  in  which  the  instrumental  pole  deviates  frofl^--^f^  W 
the  actual.     If  a  simple  continuous  exposure  be  given,  it  will  nc^^-^  *^^ 
be  easy  to  determine  in  which  of  two  opposite  directions  the  sta^-   _-ot 
have  trailed.     But  if  the  exposure  be  interrupted  in  some  arbitr —  '^ 

way  (say  expose  for   10  min.,  close  for  5  min.,  and  then 
for  20  min.)  the  beginning  of  the  trail  can  be  distinguished  fre^^  ^^^ 
the  end.     The  relation  of  the  direction  of  the  trail  to  the  displa*^,.,^ce- 
ment  of  the  polar  axis  is  determined  by  the  following  consideraticzziz^u : 
The  apparent  motion  of  a  star  will  result  from  the  composition — ^kl  of 
two   rotations — that  of  the  earth  about  its  axis,  and  that  of    ^         the 
instrument  about  its  axis.     These  axes  are  nearly  but  not  c\^^  ^uite 
coincident,  or,  rather,  opposed.     By  the  principle  of  compos  i'*^^^  tioii 
of  rotations  the  resulting  motion  is  a  rotation  about  an  axifc= — ^  ^^ 
their  plane  of  intersection  and  bisecting  the  angle  between  t  "fci^Kznem, 
1.  €.   nearly  perpendicular  to  both ;  and  is  thus  a  motion  ne^=-^^^^^ 
perpendicular  to  the  plane  containing  the  two  axes.     Thus  i^ 
pole  of  the  instrument  is  too  low,  the  stars  will  trail  towards 
east ;  if  too  hifjh  towards  the  west ;  if  the  instrumental  poX- 
eastwards  the  trails  will  be  to  the  north,  and  if  westwards  \cp 
south  (other  investigators,  please  verify).     For  a  combinatio- 
two  errors,  in  altitude  and  azimuth,  the  trails  will  be  obli' 
but  there  should  be  no  difficulty  in  analyzing  the  error  int- 
components. 

Much  has  lately  been  written  and  spoken  of  argon  and  hel  i  — ""^' 
and  very  ftiuch  more  remains  to  be  said :  but  no  better  inst^^^^'j^*^ 
of  the  *'  true  word  spoken  in  jest "  need  be  looked  for  than-  :  ^ 

remark  of  Prof.   Housman  at  the    dinner  given  by    Univ^**     ^  - 
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^oll^gg^  JiOndon,  to  Prof.  Eamsay,  when  he  complimented  the 
aisti  Bguished  discoverer  on  having  at  last  "  run  helium  to  earth." 


Tee  following  paragraph,  which  I  cut  out  from  a  weekly  paper 
o  F   a   few  days  ago,  is  like  a  voice  from  the  dead : — 

*  *  It  is  a  startling  fact  that  if  the  Earth  were  dependent  upon  the 
^  ^^ri^  alone  for  heat,  it  would  not  keep  existence  in  animal  and  vege- 
^^-^l^le  life  upon  its  surface.     It  results  from  the  researches  of  Pouillet 
t l^^t  the  stars  furnish  heat  enough  in  the  course  of  the  year  to  melt  a 
c?i~iist  of  ice  seventy  feet  thick — almost  as  much  as  is  supplied  by  the 
Sxin.     This  may  appear  strange  when  we  consider  how  immeasur- 
able Ijr  small  must  be  the  amount  of  heat  received  from  any  of  these 
<ii  slant  bodies.     But  the  surprise  vanishes  when  we  remember  that 
tl-i^e  whole  firmament  is  so  thickly  sown  with  stars  that  in  some 
F>l»ces  thousands  are  crowded  together  within  a  space  no  greater 
tliian  that  occupied  by  the  full  Moon.     We  learn  from  this  fact 
til  at  we  are  greatly  indebted  in  the  physical  world  to  the  cumulative 
ox>eration  of  small  and  remote  influences.     The  same  truth  holds 
g^cKxi  in  the  intellectual  world." 

I  had  the  curiosity  to  turn  up  Pouillet's  memoir,  which  is  in  the 

\  Ootnptes  Eendus'  for  1838 — before  Joule  had  made  his  wonderful 

investigations   on  the  mechanical  theory  of  heat.     Pouillet  had 

determined  the  amount  of  heat  received  from  the  Sun  by  three 

different  methods,  and  found  it  insufficient  to  maintain  observed 

J^^oaperatures   on   the   Earth's  surface.      In  the  absence  of  any 

^rioM'ledge  of  internal  energy,  or  sources  of  heat,  therefore,  the 

"fiance  is  set  down  to  radiation  from  spare,  with  the  result  cor- 

*^ctly  stated  in  the  paragraph  quoted.     But  how  did  the  paragraph 

S^t  into  contemporary  literature?     Was  it  dragged  from  its  grave 

*^ere)y  to  point  the  feeble  little  moral  at  the  end  ? 


I^PEIUAL  INSTITUTE. 
NOW  OPEN  for  the  SUMMER  SEASON,  1895. 
^__ Admission  TO-DAY.  ONE  SHILLING. 

I^IPERIAL  INSTITUTE.  — UNITED  KINGDOM  SECTION.— 
EXHIBITION  of  PHOTOGRAPHY.  Most  interesting  processes  daily 
^<>wn  in  operation.  Open  from  11  a.m.  until  10  p.m.  TO-DAY.  EXHI- 
:^lTlON  of  RAILWAY  APPLIANCES  and  INVENTIONS  opens  on  JUNE  I. 
^^^chinery  in  Motion  and  Workinjr  Models. 

So  runs  the  advertisement  in  the  daily  papers.  The  exhibition 
^^  photography  interested  me  for  one  or  two  reasons,  and  one  of 
^Hese  last  evenings  I  made  the  voyage  to  South  Kensington  and 
I^^id  my  shilling.  It  was  not  a  bad  investment,  as  things  go; 
^*^ere  was  music  (but  no  dancing)  and  gardens  and  illuminations 
^^d  refreshments  (extra),  and,  ultimately,  the  Exhibition  of  Pho- 
^^^gitiphy,  including  contributions  from  the  fioyal  Society,  the 
*^oyal  Astronomical  Societv,  and  the  leadins^  observatories  and 
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amateurs.  The  lighter  entertainments  were,  by  a  thoughtful 
arrangement,  conducted  in  a  different  part  of  the  building  from 
the  more  serious,  so  that  they  might  be  taken  separately.  I  took 
the  business  first,  and  found  the  collection  of  astronomical  photo- 
graphs thoroughly  interesting.  The  lighting  arrangements  are 
not  well  adapted  for  showing  the  positives,  but  there  is  nothing  to 
complain  of  in  the  case  of  prints.  I^'  the  exhibition  is  not  all  one 
hoped,  it  is  still  far  from  being  unworthy  of  a  visit. 


Ac(X>RDrNG  to  a  weekly  contemporary,  the  author  of  a  new 
book  has  consulted  a  Miss  Honiiman,  an  astrological  adept,  on 
the  probable  success  of  his  book.     "  Jupiter  trine  Saturn  shews 
great  success,  which  will  be  well  deserved,  as  the  Greater  Fortune 
(Jupiter)  is  in  the  author's  House  of  Pisces  and  trine  to  Herschel,^  j 
which  will  bring  even  greater  popularity  than  is  anticipated."    TMl 
did  not  know  that  the  astrologists  had  made  room  for  Uranus  ii*-^ 
their  system.     It  must  have  been  a  great  concession,  and  not  th^ 
least  tribute  to  the  glory  of  Herschel.     Apparently,  however,  thejj^ 
have  stopped  there,  and  refused  to  adopt  the  modem  name  for  the 
planet,  so  that  I  suppose  Neptune  is  treated  with  scant  respect. 
Or  is  his  disturbing  influence  used  as  an  excuse  for  the  occasiona 
failure  of  the  horoscope  ? 


A  PARAGBAPH  in  the  *  Daily  Telegraph'  recently  drew  attentiocroi^^*^ 


to  the  fact  that  **  Scripture  is  one  of  the  strictest  subjects  oto      .^u^s 
examination  for  admission  to  the  Navy,"  illustrating  this  remarH'iti^  ^^"^ 
by  the  following  letter  from  an  intending  candidate  to  his  fatherrx^^J^^^ 
who  had  learnt  the  fact  at  the  last  hour  and  written  off  to  his  ho^ro^J     * 
in  some  alarm  : — "  Dear  Dad. — Dont  worry.     Had  heard  about  th^  rf  ^  ^ 
Scriptures  from  a  chum.     Know   all   about   them.     Have  been^ 
reading  up  the  'Burning  Bush,'  which  is  the  favourite  here.     Annex 
sure  to  pass."    And  I  am  sure  I  hope  he  did,  though  history  saye 
not.     The  comment  of  the  *  Daily  Telegraph  '  is  "  that  there  is  no 
accounting  for  the  idiosyncnisies  of  examiners";   from  which  i*i 
may  be  gathered  that  the  writer  is  not  yet  hardened  enough  irx 
joui'nalism   to   suggest   any    reference   to   Cassabianca.      But    i:J 
anyone  feels  equal  to  the  task  of  accounting  for  the  above  idio— 
syncrasies,  after  the  D.T.  has  given  it  up,  perhaps  he  would  also 
like  to  try  and  explain  why  candidates  for  assista.ntships  in  tho 
Royal    Observatory    are    not    only    examined    in    mathematics 
astronomy,  and  languages,    but   asked   to   climb   a    rope    unde 
inspection  !     Not  the  rope  of  the  Indian  juggler  whose  north  en 
is  in   the  skies  (sic  itiir  ad  astra),  but  a  common   rope  such  a 
candidates  for  the  Navy  have  also  to  climb. 


THE    OBSERVATORY. 


^     MONTHLY   REVIEW   OF   ASTRONOMY. 


^o.  229.  JULY.  1895. 

M:EamNG  of  the  eotal  astronomical  society. 

Friday,  June  14,  1895. 

Dr.  A.'A.  Common,  F.E.S.,  President^  in  the  Chair. 

Secretaries :  Prof.  H.  H.  Tubnbb,  M. A.,  B.Sc,  and 

E.  W.  Maundbe. 

1  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

-^r.  Maunder,     The  Society  has  received  83  presents  since  the 

^^  of  the  last  Meeting.     Of  those  calling  for  special  notice  I 

^^^ht  mention  two  volumes  of  the  publications  of  the  Potsdam 

^ trophy sical  Observatory — the  one  containing  observations   of 

^Jt^'^NJtra  of  stars,  and  the  other  observations  of  sun-spots  ;  a  work 

"^^    Mr.  H.  S.  Davis  giving  the  results  of  his  investigation  of  the 

of  i|  CassiopeisD  from  measures  of  the  Itutherfurd  photo- 

^hs.     We  have  also  received  a  pamphlet  from  Dr.  Bredichin, 

*'  Mouvements  des  substances  emises  par  les  Cometes  1893 

et  1893  I  v.,"  and  a  paper  by  Prof.  H.  S.  Pritchett  on  the 

ipses  of  Saturn's  Satellit«fS. 

vote  of  thanks  was  accorded  to  the  donors  of  the  presents. 

Tr.  Knobel  in  presenting  his  paper  on  "  A  Catalogue  of  Stars 

^    ^be  Calendarium  of  Mohammed  Al  Achsasi,"  said  that  he  had 

•^^^^Iv  obtained,  from  a  booksellers  in  London,  a  17th  Century 

^^^^bio  MS.  of  this  Calendarium.     The  author's  name  was  not  to 

"^       found  in   the  usual   sources   of  information  about   Oriental 

?j*^=^ronomer8,  and   no  copy  of  the   MS.  existed  at  the  British 

J*^^^»-seom,  the  Bodleian,  the  Escurial,  or  the  Ley  den  libraries  ;  but 

^^    liad  found  it  in  the  Catalogue  of  the  Khedive's  library  at  Cairo, 

^'^'kli  evidence  to  show  that  the  MS.  was  probably  written  at  Cairo. 

^«^^  Calendarium  contained  a  catalogue  of  stars,  which  he  had 

^^■^^nslated.     The  positions  of  112  stars  were  given  in  B. A.  and 

*^"^^.,  the  Bight  Ascensions  being  reckoned  from  the  first  point  of 

^^pncomus,  as  was  usual  in  Arabian  catalogues.     The  positions 

▼OL,  xvin.  Y 
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appeared  to  be  for  about  the  Epoch   1650.     Mr.  Knobd 
carefully  compared  this  catalogue  of  Al  Acbsasi  with  that  c^ 
Tizini,  translated  by  Hyde  apd  published  m  his  edition  of  UI  _^ 
Beigh  in  1665,  and  came  to  the  conclusion  that  it  was  based  up^**^^ 
Al  Tizini,  which  was  first  published  at  Damascus  in  1534.     '^^"Zj^m 
paper  was  accompanied   by  notes,  principally  upon  the  Ar&t^^^^ 
names  of  stars.     In  conclusion  Mr.  Knobel  asked  the  Preside]  ^^'^ 
to  accept,  on  behalf  of  the  Society,  this  MS.  of  Al  Acbsasi  as 
contribution  to  the  Library. 

Prof,    Turner.      I   would   suggest   that,   as   Mr.   Knobel  ha^^^^ 
presented  this  yaluable   book  to  the   library,  there   should  b^^ 
placed  on  the  back  of  it  a  reference  to  this  translation  and  to  hi^^ 
paper,  otherwise  in  years  to  come  it  will  very  likely  involve  som^  ^ 
research  to  connect  the  book  with  the  translation,  and  its  valu<^-*^^-^^ 
will  be  much  impaired.     Or  it  would  perhaps  be  better  still  X/m^^' 
have  the  book  and  its  translation  bound  together  in  one  volume^  '«» 

A  vote  of  thanks  was  accorded  to  Mr.  Knobel. 

The  President.  I  see  we  have  amongst  us  this  evening  a  visitoiO^i^J 
froni^  the  Sister  Isle,  the  period  of  whose  orbit  appettrs  to  ~ 
exactly  one  year.  He  comes  to  see  us  with  a  regullirity  which  i 
quite  charming.  The  only  objection  we  can  have  is  that  th 
period  is*  t<K).long.  I  refer  to  Mr.  Martli.  I  will  not  ask  hiK^ 
to  read  his  very  interesting  paper  on  the  Ephemeris  for  PhyaioB^».^i< 
Observations  of  Jupiter,  but  I  will  merely  ask  him  to  make 
remarks  to  us  on  his  work. 

Mr,  A.  Marth.     The  paper  to  which  the  President  refers  is  o 
the  beginning  of  the  ephemeris ;  a  larger  portion  will  appear  in  t 
supplementary  number  of  the  'Monthly  Notices.'     I  should  like 
take  this  opportunity  to  appeal  to  those  who  have  first-rate  instn 
ments  to  take  advantage  of  the  opportunity,  which  will  occur  in  t 
year  1896,  of  making  observations  which  will  help  to  determine  ti 
position  of  the  node  of  the  4th  satellite  of  Jupiter.     Twelve  y 
ago  I  suggested  that  this  should  be  done,  and  again  six  years  1 
I  spoke  or  it,  and  now  for  the  third  time  I  ask  for  these  obser 
tious.     If  such  observations  are  not  made  next  vear  we  shall 
compelled  to  wait  for  another  twelve  years,  until  the  year  19 
Our  knowledge  of  Jupiter's  system  is  really  in  a  most  unsatisfact^ 
state.     Four  years  ago  I  wrote  rather  plainly  on  this  subject,  ana: 
asked  Mr.  Turner  whether  he  could  give  me  information  as 
whether  Prof.  Adams  had  determined  the  mass  of  the  4th  sat  el 
of  Jupiter  from  observations,  or  whether  he  had  assumed  tha' 
certain  coefficient  is  correct.     It  is  most  essential  to  know  «  bet 
Prof.  Adams  got  it  from  observation  and  not  merely  theoreti 
I  have  a  letter  from  Mr.  Tebbutt,  in  Australia,  who  observed 
eclipse  of   the  4th  satellite  on   April    loth,  when   he  savs 
observed  duration  of  the  eclipse  was  far  shorter  than  that  gi 
in  the  *  Nautical  Almanac'     This  is  the  fourth  or  fifth  ecli 
which   shows  there  is  considerable  error  in  the  tables.     I  shcr^^^' 
bo  glad  to  know  that  someone  is  going  to  take  up  the  maO^^^* 
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Ifc  ia  a  job  wliich  can  ooly  be  taken  up  by  some  young  man  who  is 
*l»le  to  devote  the  leisure  of  12  years  to  it.  Prof,  Adams  worked 
'^t  it  for  many  years,  and  what  is  the  upshot  ?  This  is  a  very 
Serious  matter.  As  regards  the  5th  sat«llite,  up  to  this  time  only 
Pait  of  the  determiuation  of  the  orbit  is  possible,  and  this  is  froui 
*li«  observations  of  Prof.  Barnard.  No  one  in  Europe  has  yet 
Stteceeded  in  seeing  it.     This  is  a  very  serious  business, 

JVq^,  Turner.  I  can  only  say  that  on  receipt  of  Mr.  Marth's 
l«tter  I  forwarded  it  with  some  additional  appeals  of  urgency  on 
my  own  part  to  Prof,  Sampson,  who  h  eMmioing  the  MS,  of  the 
late  Prof.  Adams.  I  asked  him  what  progress  he  had  made  in 
that  examination,  and  he  said  he  had  disentangled  such  MS8,  as 
related  to  the  aaiellitea  of  Jupiter,  and  was  prot'oeding  with  other 
^work,  and  the  receipf  of  Mr.  Marth's  letter  urged  me  to  enquire 
wrhether  those  part-a  of  Prof,  Adams's  works  could  not  be  published  ; 
Xki\A  I  understand  from  him  that  he  wilt  pay  partifular  attention 
to  this  point,  i.  e.,  the  publication  of  such  MSS.  of  Prof.  Adams 
as  relate  to  Jupiter  at  the  earliest  possible  motnent.  I  will  reply 
to  Ur.  Marth's  enquiry  by  an  enquiry  to  himself,  and  that  is, 
■wli«ther  it  would  not  be  well  to  indicate  to  observers  the  particular 
phenomena,  observntions  oE  which  would  be  specially  valuable  for 
thia  purpose.  Mr.  Marth  is  indefatigable  in  publishing  certain 
•sphemerides  every  year,  and  their  value  is  testified  to  all  over  the 
^''Orld  ;  hnt  if  he  could  point  out  to  observers  to  which  phenomena 
<*ut  of  the  many  he  publishes  it  would  be  best  to  pay  attention  I 
^lunk  that  some  of  us  will  not  he  so  backward  in  helping  in  this 
^s^ttcr  as  Mr.  Marth  implies.  I  say  this  because  I  feel  that  the 
*^^*<inection  between  the  man  at  the  telescope  who  makes  the 
*^t>M«rvatiou3  and  the  man  who  uses  those  observations  ts  not 
S'^te  strong  enough,  and  it  would  probably  faL-ilitate  matters  if 
"l''"-  Marth  could  tell  the  observer  to  which  points  it  would  be 
'^'st  for  him  to  direct  his  energies. 

Sir.  ifarih.  What  I  specially  want  to  know  now  is  whether 
"•^of.  Adams  assumed  thai  a  certain  coefficient  is  correct,  or 
*t»ether  he  has  really  investigated  the  observations  to  determine 
**at  it  is  so,  I  think  that  is  a  very  simple  question  to  settle  if 
yOQ  have  the  MS.  before  you.  1  promised  ProE.  Barnard  three 
f  ^v«i  ago  to  let  him  know  as  soon  as  I  got  the  information,  and 
,  Cannot  answer  his  quealion. 

L  -2)r.  Downinff.     It  has  been  my  duty  to  assist  in  the  elucidation 

I  ^  Bome  oE  Proi.  Adams's  researches  on  the  satellites  of  Jupiter, 
1  •'*d  to  read  the  proo&  of  some  of  his  papers  on  the  subject,  and, 
m  V*  ^ras  I  remember,  there  is  no  comparison  with  observations; 
fc  Wit,  as  Mr.  Marth  sayi,  he  has  probably  assumed  a  certain  cu- 
^k  ^cient  and  determined  the  mass  of  the  4th  satellite  from  that. 
^k  ^^ttt  is  all  the  information  I  can  give  on  the  subject.  I  think 
'''^  *■  would  be  advisable  that  astronomers  should  pay  more  attention 
-.  to  the  «atellit«s.     I  think  valuable  information  could  be  gathen-d 

'c  measures  of  their  positions. 
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Mr,  Marih.  I  suggest  that  micrometer  measures  should  be 
made  of  the  position  of  the  shadow  of  a  satellite  as  it  iroBses  the 
centre  of  the  disc.  In  the  continuation  of  the  ephemerie  I  will 
cive  esoet  positions  of  the  satellites,  which  obserrers  may  find 
more  useful. 

A  vote  of  thanks  was  passed  to  Mr.  Marth. 

Mr.  Lewis  then  read  a  paper  "  On  the  Diameters  of  Jupiter  and       «:^ 
Jupitcr'a   SateliitPB  obsened  with  the  z8-iai;h  refractor  at   the    ^^^  "^ 
Hoval  Observatory,  Greenwich."     He  said  that  as  noon  as  the    j^^  _^^ 
telescopt^  had  been  got  into  proper  workiiig  order  it  was  rcflolved^^^.    *y 
to  make  a  series  of  measures  of  Jupiter,  and  in  particular  ot  th^^  _ 
diameters  of  the  satellites,  the  polar  and  equatorial  diameters  t^ 
be  nienAured  on  each  occasion.     So  far  as  the  measuring  of  tl 
diameters  of  Jupiter  were  concerned,  there  appeftred  to  be  stron.,^K7^_ 
eiidence  of  some  personality  between  Mr.  Dyson  and  himself,  *ii^c=zn3 

also  a  difference  depending  on  the  power  of  the  eyepiece  iinr-    i ^j 

The  mean  of  Mr.  Dyson's,  Mr.  Maunder's,  and  Mr.  Lewi^^  _^s 
measures  gaie  for  equatorial  diameter  33"-407,  and  for  pol.^r%lBr 
diameter  36"'099,  agreeing  with  Prof.  E,  Barnard's  38''-S23  n-  ^  n  il 
36"-ii2  respectively.  These  measures  are  just  one  second  Urf-  ^  ms 
than  Prof.  Schnr's  measures  made  with  a  heliometer. 

Mr.  Marih.  In  my  ephemeria  1895-96  I  have  used  Pr-^  'mf, 
Barnard's  resnlts. 

Mr.  Lev-'ig  (continuing).  The  plan  of  work  on  the  satellites  ^-  vxa 
to  observe  both  the  eiiuatorial  and  p<ilar  diameters  on  the  8s^^i.^[ne 
evening.  A  long  series  has  been  obtained  and  a  slight  pror^c^iit 
i-llipticitv  of  the  first  and  second  satellites  of  Jupiler  is  indica'^^^ntaf, 
the  polar  d  an  et  r  being  the  larger.  It  is  satisfactory  to  find  I—  tii[ 
re  -ei  t  meas  ire'  are  very  accordant  [see  p.  285], 

Cajl    U     "^olie      I  assume,  w-ithout  actually  knowing,  that  ffce 

instrument  so  i  at  tireenwich  is  a  filar  micrometer-  Mr.  L^"^*iris 
ren  arked  that  the  n  easnres  made  by  Dr.  Schurwith  the  Qotticiza^n 
hel  on  et  r  d  ff  red  in  defect  from  tliose  made  at  Greenwich^^  but 
Minsne  «ures  of  Mars  made  with  a  double-image  microirr™  efw 
were  n  excess  ot  those  made  with  other  instruments.  Schnr's  and 
Ma  *"  ob«(,r  at  ons  are  analogous  to  this  extent,  that  they  tJOth 
depend  essei  tially  on  the  duplication  of  images ;  and  the  <"''' 
un  tl    -e  that  m  one  case  the  results  are  comparatively  l^-'S*' 

d         tl  e  oth  r    *aso  small,  seems  to  me  lo  require  some     ®^" 
pla  it  on 

T)e  istro  0  er  l!o;inl  I  think  the  best  wav  of  thro«-ing  liSj* 
1 1  I  the  p  t  tl  it  Captain  Noble  has  raised  would  bo  to  !■»*■** 
measures  of  !  an  eter  « ith  a  double-image  uiicroiueter,  and  in  f^" 
it  hid  bee  rra  ig"d  to  make  such  a  series  of  measures  of  ^"P**!^ 
and  1  -(atpll  tc  It  was  intended  that  these  measures  shpuld  . 
made  s  II  as  tho'^e  «ith  the  filar  micrometer.  I  agree  th»t 
s  an  ttremel  interesting  question,  and  I  hope  nexi  year  we  w»^^ 
I  a  e  1  good     r  es  of  measures  to  show  made  with  the  double-im*^ 
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Efcxcrx-ometer^     A  few  such  measures  have  been  made,  but  the  value 

^^   «^  revolution  of  the  screw  has  not  yet  been  determined.      With 

r^^'f  erence  to  the  interesting  matter  that  the  equatorial  diameters 

O"^   tine  satellites  as  measured  are  in  all  cases  smaller  than  the  polar, 

t^Vk^  explanation  may  be  that  the  diameter  is  not  actually  smaller 

^o.ti    that  there  is  a  deficiency  of  illumination  in  the  equatorial 

r^egion  which  apparently  dimiuishes  the  breadth  of  the  disc.     The 

c>V>8enrations  show,  not  certainly,  but  with  some  degree  of  proba- 

^>ility,  that  the  equatorial  diameter  is  slightly  smaller  than  the 

I>olar  in  the  case  of  the  first  and  second  satellites. 

Mr.  Lewis.  I  think  Capt.  Noble  will  find  that  in  the  case  of 
double  stars,  measures  with  the  double-image  micrometer  or  with 
"the  heliometer  all  give  large  results  comparatively. 

Oapi.  Noble.  I  know  by  exper'ence  the  exceeding  difficulty 
there  is  in  making  contact  of  two  images  of  limbs  of  the  Sun. 
^or  my  own  personal  use  I  should  prefer  the  iilar  micrometer. 
X  should  feel  more  certain  of  the  results. 

The  President.  The  questions  raised  are  extremely  interesting. 
Tbe  one  thing  which  to  my  mind  is  worthy  of  particular  notice  is 
that  at  last  we  have  got  a  telescope  at  Greenwich  that  is  capable 
of  doing  something  in  the  way  of  measurement.  (Hear,  hear!) 
i  think  we  ought  to  congratulate  the  Astronomer  Boyal  upon  the 
veiy  successful  result  of  his  labours  in  getting  this  telescope. 
Tbere  is  no  doubt  it  is  capable  of  doing  extremely  good  work,  and, 
i2ot\(ith8tandiug  all  that  is  said  against  the  English  climate  and 
th«  climate  of  Greenwich,  I  feel  that  in  future  we  shall  get  most 
^xxiellent  results  from  this  particular  instrument. 

Mr.  Maunder  read  a  communication  from  Prof.  Keeler  and 

showed  the  photograph  accompanying  it— an  enlargement  of  the 

^<itual   photograph   of   the   spectrum  of   Saturn   and   his   rings, 

I       ^hewing  the  varying  displacement  of  the  lines  owing  to  the  inde- 

i      Pendent  rotation  of  the  particles  of  the  ring.     Earlier  attempts 

h^^  been  made  by  Prof.  Keeler,  when  he  tried  unsuccessfully  to 

photograph  the  spectrum  in  the  region  of  the  ultra-violet.     Now 

h^  has  used  ortho-chromatic  plates  and  has  obtained  successful 

I^hotographs  of  the  lines  in  the  yellow  and  orange.     Eemembering 

^jfcuU;  tne  eastern  limb  of  the  ball  is  approaching  us  and  the  western 

^•-•^b  receding  from  us,  the  spectrum  lines  are  displaced  at  either 

^^d  in  opposite  directions,  and   thus  slant   slightly  across  the 

I>ectrum.     If  the  ring  rotated  as  a  rigid  body  rigidly  connected 

th  the  bail,  the  lines  of  the  spectrum  of  the  ring  should  be 

own  as  a  prolongation  of  these  slant  lines,  but  this  the  photo- 

S^ph  does  not  show.     The  lines  of  the  spectrum  of  the  ring  show 

^  slight  inclination  as  compared  with  those  of  the  ball,  and  from 

^hence  it  may  be  inferred  that  each  particle  of  the  ring  is  travelling 

^x^  an  orbit  of  its  own. 

Oapt.  Noble.     It  seems  to  me.  Sir,  that  Prof.  Keeler  has  enabled 
^  to  walk  by  sight,  whereas  hitherto  we  only  walked  by  faith. 
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Prof.  Keeler,  like  Foucault  with  his  pendulum,  has  enabled  us  to 
absolutely  see,  as  it  were,  the  separate  particles  of  the  ring  in 
rotation,  and  I  think  that  our  special  thanics  are  due  to  him. 

A  vote  of  thanks  was  accorded  to  Prof.  Keeler  for  his  paper. 

Prof.  Turner  exhibited  photographs  sent  by  Prof.  E.  E.  Barnard 
and  read  the  papers  which  accompanied  them  on  (i)  a  Photo- 
graphic Study  of  the  Earth-lit  portion  of  the  New  Moon,  and  (2) 
A  great  Photographic  Nebula  in  Scorpio  near  Antares. 

A  vote  of  thanks  was  accorded  to  Prof.  Barnard  for  his  photo-  — 
graphs. 

The  President  then  called  upon  Prof.  Michie  Smith,  Director  of^ 
the  Madras  Observatory,  to  give  the  Society  some  account  of  hiaj 
work  at  Madras4 

Prof.  Michie  Smith.  I  find  it  a  little  difficult  to  know  what  t»^^ 
say  to-night  which  will  be  of  interest  to  this  Society,  for  my  wovTr: 
since  I  have  had  charge  of  the  Madras  Observatory  has  beer^ 
chiefly  the  brinp^ng  up  of  arrears  of  publication  of  meridian  obses-s 
vations.  Mr.  Pogson,  who,  as  you  all  know,  was  an  astronomy 
thoroughly  devoted  to  his  science,  unfortunately  met  with 
culties  in  the  way  of  publishing  his  results,  which  led  him 
devote  almost  his  whole  time  to  observing.  Three  or  four  y( 
before  his  death,  arrangements  in  which  I  had  a  hand  were  ma^ 
to  facilitate  publication,  and  the  last  three  or  four  years  of  his 
were  spent  at  this  work.  But  it  is  no  easy  matter  to  bring  up 
date  30  years  of  arrears,  and  he  had  only  made  a  beginning, 
have  continued  this  work,  and  have  published  the  30  years*  obs^ 
vations,  and  it  now  only  remains  to  publish  the  catalogue  deduce 
from  them.  The  Eight  Ascensions  of  the  Catalogue  will,  L  thii 
be  very  trustworthy,  but  1  am  sorry  that  I  cannot  say  the  same 
the  Declinations.  The  facts  that  the  latitude  of  Madras  is 
accurately  known  and  that  the  division  errors  of  the  circle  hj 
not  been  determined  will  cause  some  delay  in  completing 
work.  A  more  interesting  subject  that  I  can  speak  about 
the  new  observatory  which  is  to  be  built  in  the  Palani  Hills, 
which  the  money  has  already  been  voted  bv  the  Governmeni 
India.  It  is  proposed  to  establish  a  Solar  Physics  observaton 
Kodaikanal,  300  miles  south  of  Madras,  and  I  hope  that  by 
time  the  building  has  actually  begun.  The  programme  of  worl 
a  very  modest  one.  We  propose  to  take  over  the  daily  worl 
photographing  the  Sun,  now  carried  on  at  Dehra  Dun  by 
oflScers  of  the  Indian  Trigonometrical  Survey.  We  also  prop — "^ 
to  ctLTvy  on  a. thorough  system  of  spectroscopic  examination  of 
Sun.  The  details  of  this  have  not  yet  been  settled,  but  I  hope 
the  result  of  my  visit  home,  to  get  the  support  of  astronomei 
as  to  urge  the  Indian  Government  to  give  us  a  thoroughly  powei 
solar  spectroscope.  The  site  we  have  selected  promises  to 
admirably  suited  for  such  work.  The  mean  daily  temperat' 
varies  from  54°'!  in  December  to  6 2°* 2  in  May,  and  the  mi 
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iemperature  of  the  year  is  58°*  5.     The  rainfall  in  the  year  in  which 

"we  made  special  observations  was  47  j  inches,  which  ie  rather  under 

than  over  the  average  for  previous  years.     The  bright  sunshine 

:from  March  to  December  amounted  to  1634  hours,  which  is,  1 

think,  rather  more  than  the  record  for  most  parts  of  the  world. 

But  the  great  feature,  which  will    be  so  advantageous,  is  that 

2ilmost  all  the  cloud  happens  during  the  middle  part  of  the  day — 

that  is  to  say,  the  morning  is  almost  always  bright  up  to  1 1  o'clock 

or  half-past ;  then  the  clouds  come  up  and  continue  until  about 

A  o'clock.     Usually  by  6  o'clock  the  sky  is  cloudless.     A  night 

"which  is  cloudy  all  through  is  almost  unknown  except  during  the 

!I^.E.  monsoon.      The   nebula  near  ti  Argus,  as  seen   from   the 

^^tude  of  the  chosen  site,  is  such  a  brilliant  object  to  the  naked 

^ye  that  there  is  no  possibility  of  failing  to  see  it,  from  which  it 

XBay  be  judged  what  a  very  excellent  atmosphere  we  shall  be  in. 

Prof,  Turner.  I  must  express  my  pleasure  at  hearing  of  these 
splendid  prospects  for  doing  spectroscopic  work.  I  have  no  doubt 
Oliat  the  experience  lately  thrust  on  Prof.  Michie  Smith,  rather 
0£ain8t  his  will,  in  reducing  the  transit  observations  will  be  of 
much  value  to  him  in  his  future  work,  in  which  we  wish  him  every 
success. 

CapL  Noble.  There  is  a  great  fascination  about  spectroscopic 
astronomy.  It  is  to  be  hoped  that  Prof.  Michie  Smith  \^dll  still 
^^^ntinue  the  meridian  work  to  some  extent. 

T^  President   Prof.  Michie-Smith  has  certainly  given  a  hostage 

^o  fortune  in  the  description  he  has  given  us  of  the  climate  of 

-^odaikanal.     There  seems  to  be  little  left  to  be  desired  from  an 

?^trronomical  point  of  view.     The  only  difficulty  one  can  anticipate 

*®     tihat   the  observer  may   get  tired   of    his   work.     Continued 

p-*oudle88  sky  is  such  a  rare  experience  in  England  that  here  there 

*^  Ho  opportunity  of  such  a  contingency.     We  shall  look  forward 

^^  the  Madras  observations  with  intense  interest,  and  I  hope  that 

"*^*^f .  Michie  Smith,  having  got   rid  of  the  incubus  of  having  to 

ce  another  man's  observations,  will  find  himself  able  to  do  a 

deal  of  work,  and  will  be  able  to  induce  the  Government  to 

ish  everything  that  is  necessary. 

^r.  G.  M.  Seabroke^  in  presenting  the  measures  of  double-stars 

o  by.  himself  and  Mr.  High  ton,  gave  a  short  account  of  the 

^^Uipment  and  the  work  done  at  Rugby  Observatory  [see  p.  238]. 

J^iss  A.  Everett  read  a  note  on  the  binary  star  i  Leonis.     She 

^^id  that  there  was  some  reason  for  thinking  that  the  apse  of 

^■^e  apparent  orbit  had  been  passed,  and  therefore  she  had  made 

^^  examination  of  recent  measures,  from  which  it  appeared  that 

^*^^ximiim  apparent  distance  had  been  passed  somewhere  about 

^  ^80,  and  that  the  companion  star  would  shortly  be  moving  more 

^^pidly  in  its  orbit.    Having  this  in  view,  it  seemed  worth  while 

^^  call  the  attention  of  observers  to  this  star,  which  may  shortly 

*^  in  a  more  favourable  position  for  observation. 
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The  following  papers  were  announced  and  partly  read  :— 

E,  E.  Barnard.     "  On  a  Photographic  Studj  of  the  Earth-lit 
portion  of  the  New  Moon." 

E.  E,  Barnard.     "  On  a  great  Photographic  Nebula  in  Scorpio, 
near  Antares." 

W,  T.  Lynn.     "  Not«  on  the  Proper  Motion  of  Arcturus." 

W.  F.  Denning,     "  Observations  of  Jupiter.*' 

R.  H.  M.  Bosanquet.     "  The  Star  Survey  by  Fixed  Co-ordinates 
in  the  Southern  Hemisphere ;  with  a  Proposal  for  Co-operatioo." 

R.  M.  II.  Boaanquet.     *'  The  Eelation  between  Precession  and 
Proper  Motion." 

T.  J,  J.  See.     "  A  G^eneral  Method  for  Facilitating  the  Solution 
of  Kepler's  Equation  by  Mechanical  Means." 

T.  J.  J.  See.    *'  Elements  of  the  Orbit  of  25  Canum  Venaticorum." 

Prof.  T.  H.  Safford,     "The  Accuracy  of  Late  Catalogues  of 
Declinations  of  Standard  Stars.** 

A.  Marth.     "  Ephemeris  for  Physical  Observations  of  Jupiter, 
1895-96." 

J.  E,  Keeler.     "  Photograph  of  the  Spectrum  of  the  Ball  and 
Eing  of  Saturn. 

W,  O.  Thaclceray.     '*  Meridian  Observations  of  Sirins  and  Pro- 
cyon,  made  at  the  Royal  Observatory,  Greenwich,  1836-94.*' 

E.  B.  Knohel.  **  On  a  Catalogue  of  Stars  in  the  Calendarium  of 
Mohammed  Al  Achsasi  Al  Mouakket." 

Miss  A.  Everett.  *'Not«  on  the  Binary  Star  «  Leonis."  Com- 
municated by  T.  Lewis. 

Royal  Observatory^  Greenwich.  '*  Diameters  of  Jupiter  and 
Satellites." 

E.  J.  Stone.  "  A  Determinal  ion  of  the  Mean  N.P.D.  1790 
Jan.  o  of  y  Draconis  from  Observations  made  at  Oxford  bv 
Dr.  Horsley." 

G.  M.  SeahroJce  Sf  H.  P.  Highton.  "  Further  Measures  of  Double 
Stars  made  at  the  Temple  Observatory,  Eugby." 

Prof,  H,  H,  Turner,  "On  the  Angular  Distance  of  two  Stars 
in  the  Pleiades  suitable  for  Determining  the  Value  of  a  Micro- 
meter Screw." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Rev.  J.  IhimU' Parker,  LL.D.,  Bennington  House,  Stevenage, 
Herts ;  John  A.  Ferguson,  Newlands,  Oak  Hill,  Surbiton,  8.W. ; 
George  Andrews  Hill,  United  States  Naval  Observatory,  Washing- 
ton ;  Ernest  William  Hohson,  Christ's  College,  Cambridge. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

Major  Kingley  Foster,  Shenley,  Eedhill,  Surrey  (proposed  br 
Sir  E.  S.  Ball). 

Rev,  Henry  A,  Hall,  M.A.,  Totnes   Grammar  School,  Dev< 
(proposed  by  E.  J.  Stone). 
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-^EUiishard  Ltewdyn  Jonee^  M.A.,  Professor  of  Physics,  Presidency 

,  Mivdras  (proposed  by  C.  Michie  Smith). 
-^^{erbert  Savery^  M.A.,  Assistant  Master  at  Marlborough  College, 
^Jts  (proposed  by  K.  A.  Sampson). 


THE  BEITISH  ASTRONOMICAL  ASSOCIATION. 

seventh   ordinary  meeting  of  the   current  session  of  the 
British  Astronomical  Association  was  held  at  University  College, 
o^ver  Street,  on  Wednesday,  May  29,  Mr.  E.  Walter  Maunder, 
^^^^•^wideut  in  the  Chair. 

mong  the  presents  announced  was  a  gift  of  84  volumes  from 
-  Criswiek  for  the  library. 
^7u  President  announced  that  the  members  of  the  Jupiter  Section 
^J&<i  asked  him  to  present  on  their  behalf,  to  the  Eev.  W.  R.  Waugh, 
director,  a  handsomely  bound  copy  of  Dr.  Roberts'  beautiful 
k,  *  Photographs  of  Star  Clusters  and  NebulaB,'  as  a  small  token 
-heir  esteem  and  regard. 

Everelt  stated  that  the  Eev.  E.  Ledger  had  forwarded  some 

estions  with  regard  to  the  solar  eclipse  expedition  of  1896. 

stated  that  the  eclipse  as  a  spectacle  might  be  very  well  seen 

Bodo  on  the  western  coast,  but  he  strongly  advised  all  those 

intended  to  do  really  scientific  work  to  go  to  Vadso  on  tlie 

m  coast.     He  further  urged  the  desirability  of  chartering  a 

ial  steamer,  as  both  the  steamers  and  hotels  would  probably 

crowded  with  ordinary  tourists  desirous  of  seeing  the  eclipse. 

thought,  further,  that  a  view  of  the  midnight  bun  could  not 

veniently  be  oombiued  with  the  expedition. 

b2.  BurtonrBrovon  gathered  that  it  was  contemplated  that  the 

^ociation  should  have  two  spheres  of  operation — the  west  as 

I  as  the  east  coast.    He  quite  agreed  that  the  west  coast  should 

be  ignored  as,  given  a  clear  sky,  some  very  useful  observations 

i^ht  there  be  secured.     He  urged  that  early  information  should 

given  by  intending  observers  as  to  the  kind  of  work  they  pro- 

to  undertake,  and  that  a  little  training  should  be  given  when 

l)oard  to  those  willing  to  undertake  special  work. 

^he  President  urged  the  desirability  of  as  many  as  possible 

^^'^ding  in  their  names  with  particulars  as  to  the  time  they  would 

~  f^e  at  their  disposal,  the  instrument,  if  any,  they  proposed  to 

«,  and  the  work  they  suggested  doing.     He  hoped  many  would 

be  content  with  viewing  the  eclipse  as  a  spectacle,  but  would 

^'ith  the  intention  of  doing  real  solid  work. 

3fw«  Everett  read  a  paper  by  Prof,  U,  H.  Turner  "  On  a  simple 

t>paratu8  for  Measuring  Stellar  Photographs,"  in  which  he  said 

t  various  forms  x)f  micrometers  had  been  proposed  for  the  mea- 

ment  of  position  of  objects  on  the  photographs,  but  the  simplest 

^*    these,  which  would  be  used  in  large  ob8er>atories,  w ould  cost  at 


i 
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least  j£20.  Suggestions  for  reducing  an  item  of  expenditure  of 
this  magnitude  would  no  doubt  therefore  be  welcome.  A  reseau 
was  almost  indispensable,  but  the  expense  of  one  was  serious. 
His  suggestion  was  that  the  AssodaticNi  should,  purchase  a  reseau 
or  reseaux  and  supply  photographic  copies  to  the  members.  A 
microscope  was  of  course  necessary  for  actual  measurement,  but 
that  was  not  difficult  to  supply,  and  all  that  was  necessary  in 
addition  was  a  small  scale  in  the  common  focus  of  the  objective 
and  the  eyepiece.  Prof.  Turner  described  the  method  of  making 
such  a  scale  photographically,  and  urged  that  the  cost  of  a  complete 
outfit  for  taking  aod  raeasurinfj;  the  stellar  photographs  was  within 
the  resources  of  anyone,  and  that  1  ht^re  was  at  the  piesent  time  < 
unlimited  scope  for  useful  work  in  this  direction. 

Dr,  Downing  thought  the  present  a  suitable  opportunity  for-^ 
renewing  the  suggestion  he  had  made  in  his  Presidential  Address 
for  the  formation  of  a  Section  for  the  purpose  of  carrying  out  phot( 
graphic  work  in  astronomy.  They  had  several  isolated  workers  ii 
this  field,  and  if  they  would  only  combine  the  Council  would  nac9 
doubt  be  quite  ready  to  take  the  necessary  steps  for  the  formatiorr~« 
of  a  Section  without  delay. 

Mr.  Edwin  Holmes  read  a  paper  on  "  Eeproduction  of  Astrono-^<: 
mical  Drawings,  &c."  Mr.  Holmes  urged  that  all  discussion  ot^ 
reproduced  drawings  was  only  wasted  time  unless  they  could  relj^ 
upon  accurate  copying.  No  doubt  many  differences  were  due  tc^  * 
difference  of  seeing  and  drawing  and  to  the  use  of  too  smal^ 
instruments,  but  he  had  been  driven  to  the  conclusion  that  th^^-i 
wood-engraver  and  the  lithographer  had  often  their  own  ideas  a^^-^ 
to  how  a  planet  ought  to  look  and  touched  up  the  work  they  hac^-^ 
to  reproduce.  The  personal  equation  of  the  observer  they  coulee  J 
not  hope  to  eliminate,  but  they  could  get  rid  of  the  more  objection  ^ 
able  personal  equation  of  the  lithographer  by  adopting  the  Collo-^^ 
type  process. 

Mr,  N.  E.  Oreen^  referring  to  a  remark  of  Mr.  Holmes',  saic^ 
that  there  was  the  most  evident  proof  from  the  various  drawingr^ 
of  Jupiter  of  a  clianj^e  in  the  latitudes  of  the  belts.    He  added  thar-^ 
all  his  views  were  made  at  the  telescope  and  never  touched  after- "^ 
wards,  but  it  was  beyond  the  powers  of  eye  and  hand  to  repeat  ^ 
drawing  without  some  difference. 

Mr.  W.  II.  Maw  agreed  with  Mr.  Holmes  as  to  the  value  of  th^  ^ 
Collotype  process  for  accurate  reproduction  of  drawings,  but-^ 
pointed  out  that  such  drawings  must  be  in  a  suitable  monochrome^ 
There  was  also  the  practical  impossibility  of  getting  clear  whitest 
such  as  the  bright  spots  on  Jupiter,  by  the  processes  Mr.  Holmes-^ 
recommended. 

Mr.  Gr€4^n  remarked  that  when  he  wanted  a  photograph  of  on^  ^ 
of  his  drawings  he  always  made  a  special  copy  in  black  and  white^^ 
Any  trace  of  yellow  or  orange  in  the  paper  made  a  satisfactor^T*^ 
photograph  impossible. 
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}£  President  said  that  some  of  the  illustrations  in  past  Lunar 
were  produced  entirely  by  photography. 
.Air.  Maw  said  that  the  process  used  in  those  reports  was  the 

^isenbach  not  the  Collotype. 
.Mr,  Fetrie  read  a  paper  by  Mr,  W,  H.  S,  MmicJc  on  **  The 
^  ►ectra  and  Colours  of  Stars.''  Mr.  Monck  suggested  that  possibly 
x^lation  might  be  discovered  between  the  spectra  and  colours  of 
which  would  enable  an  experienced  observer  to  predict  the 
triim  from  the  colour.  He  had  examined  the  two  reports  of  the 
tSrar  Colour  Section  with  this  object,  and  had  found  that  in  some 
oAses  the  connection  seemed  pretty  clear^  but  much  greater  accuracy 
in  defining  the  colours  would  seem  to.  be  necessary  if  any  practical 
'^^'ork  was  to  be  accomplished. 

The  third  report  of  the  Lunar  Section  by  Mr.  T.  G,  EUfer  was 
presented  and  extracts  from  it  were  read  by  Miss  Everett,  Special 
I'^t'erence  was  made  to  some. remarkable  observations  by  Herr  Leo 
J^renner,  particularly  in  the  neighbourhood  of  Hyginus  N,  which, 
^^  confirmed,  pointed  to  extensive  local  changes  within  recent 
years.  Fair  progress  was  being  made  with  the  chart  of  Ptolemacus, 
^rid  JiIj..  Maw's  measures  published  in  the  last  report  had  proved 
^^  great  value.  More  observers  with  large  telescopes  were  greatly 
deeded. 

-A.tnong  the  exhibits  at  the  meeting  were  two  albums  of  drawings 
">"  Herr  Brenner  of  Jupiter  and  Mars,  exhibiting  a  remarkable 
^tnount  of  fine  detail. 

A  Special  General  Meeting  was  held  after  the  Ordinary  Meeting, 
^^,^'hich  some  amendments  to  the  Eules,  with  the  object  of  sim-  ' 
I**^^ying  the  election  of  the  Council,  were  considered  and  adopted. 


EOYAL  METEOEOLOGICAL  SOCIETY. 

*^^  last  Meeting  of  this  Society  for  the  present  Session  was  held 

'^    Wednesday  evening,  Juno  19th,  at  the  Surveyors'  Institution, 

^atminster,  Mr.  E.  Inwards,  F.E.A.S.,  President,  in  the  Chair. 

-Mr,  E.  H.  Curtis  read  a  paper  on  the  "  Hourly  Variation  of 

'^^shine  at  seven  Stations  in  the  British  Isles,"  which  was  based 

m  the  records  for  the  ten  years,  1 88 1  -90.   Falmouth  is  decidedly 

most  sunny  station  of   the  seven,    having   a   daily   average 

^^ount  of  sunshine  of  4^  hours.    This  amount  is  half  an  hour  more 

m  that  recorded  at  Valentia,  and  three-quarters  of  an  hour  more 

m  at  Kew.     Of  the  other  four  stations,  Aberdeen,  the  most 

j^  ^--trthem,  but  at  the  same  time  a  coast  sUvtion,  with  3*64  hours, 

^^*^  -3  more  than  either  Stonyhurst  or  Armagh,  both  i  .laud  stations; 

dlst  Glasgow,  with  only  3  hours,  or  about   a  quarter   of  its 

able  amount,  has  the  smallest  record  of  the  seven,  a  result  to 

'^3tte  extent  due  to  the  nearness  of  the  observatory  to  the  large 

knufacturing  works  with  which  the  city  of  Glasgow  abounds. 
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At  Valentia,  Kew,  Stonyhurst,  and  Armagh,  the  maximum  duration 
is  reached  in  May,  the  daily  mean  amount  varying  in  the  order 
named  from  6*75  to  6  hours.  At  Palmouth  and  at  the  Scotch 
stations  the  increase  goes  on  to  June,  when  the  mean  duration  at 
Falmouth  reaches  7*5  hours,  at  Aberdeen  6*25  hours,  and  at  Glas- 
gow 5*6  hours.  January  and  December  are  the  most  sunless  months 
of  the  year.  The  most  prominent  feature  brought  out  at  all  the 
stations  is  the  rapid  increase  in  the  mean  hourly  amouut  of  sun- 
shine recorded  during  the  first  few  hours  following  sunrise,  and 
the  even  more  rapid  falling  off  again  just  before  sunset. 

Mr.  H.  Harries  read  a  paper  on  the  "Frequency,  Size,  and 
Distribution  of  Hail  at  Sea.  The  author  has  examined  a  large 
number  of  ships'  loi2:8  in  the  Meteorological  Office,  and  finds  that 
hail  has  been  observed  in  all  latitudes  as  far  as  ships  go  north  and 
south  of  the  equator,  and  that  seamen  meet  with  it  over  wide  belts 
on  the  polar  side  of  the  35th  parallel. 


Variation  of  JLatitude  *. 

On  the  recommendation  of  the  Board  of  Trustees  of  the  Watson 
Fund,  the  Academy  last  year  unanimously  awarded  the  Watson 
Medal  to  Seth  C.  Chandler,  of  Cambridge,  Mass.,  for  his  investi 
gations  relative  to  variable  stars,  his  discovery  of  the  period  o 
variation  of  terrestrial  latitudes,  and  his  researches  on  the  laws  o 
that  variation.  It  is  the  pleasant  duty  of  the  Trustees  to  se 
forth  the  grounds  on  which  this  award  was  recommended. 

It  is  a  result  of  the  well-known  laws  of  dynamics  relating 
the  rotation  of  a  rigid  body,  as  the  Earth  is  assumed  to  be,  upo 
its  axis,  that  the  poles  of  the  Earth  may  be  determined  in  tw 
ways.     Our  globe,  being  a  spheroid  flattened  at  tlie  poles  and  p 
tuberant  at  the  equator,  has  a  certain  axis  passing  between  tht^ 
points  of  greatest  flattening.     This  axis  has  no  direct  connectioii:^^ 
with  the   rotation   of   the    Earth ;  it   would   exist  if  the  latter, 
retaining  its  present  form,  did  not  rotate  at  all.     It  is  called  thi 
axis  of  figure,  being  determined  altogether  by  the  shape  of  tb 
Earth. 

But  the  Earth  has  also  an  axis  around  which  it  rotates.     Now  ^^^ 
assuming  the  Earth  to  be  a  rigid  solid,  there  is  no  necessity  thar 
the  axis  of  rotation  should  correspond  to  that  of  the  axis  of  figu 
just  described.     We  could  take  a  solid  body,  pass  an  axis  througH 
it  in  any  direction,  and  make  it  rotate  on  that  axis.  ^ 

It  w  as  shou  n  by  Euler,  more  than  a  century  ago,  that  if  a  solic^  ^  ^ 
body  rotated  on  an  axis  different  from  that  of  figure,  the  positio 
of  the  axis  of  rotation  in  the  body  would  be  subject  to  a  slo^s^ 

♦  Report  of  the  Watson  Trustees  to  the  American  National  Academy 
Sciences.    (From  'Science,'  1895,  ^^7  3') 
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c\\3.ivse,  consisting  in  a  constant  revolution  around  the  axis  of 
tig\ar-t3.  Were  this  body  the  Earth,  the  latitude  of  a  place,  a-* 
d^t^ermined  by  astronomical  observation,  would  change  in  the 
Bame  way.  The  time  of  one  revolution  of  the  pole  would  depend 
upoo.  the  figure  of  the  Earth.  The  Battening  of  the  Earth  is  such 
th&t.,  were  it  a  perfectly  rigid  body,  the  time  of  revolution  would 
h^  &l>out  305  days ;  that  is  to  say,  the  north  pole  would  make  its 
circu.it  in  a  period  of  305  days. 

Xliere  beiug  lio  necessity  that  the  two  poles  should  coincide, 
tHe  question  was  naturally  raised  whether,  perhaps,  there  might 
actually  be  such  a  difference  of  the  two  poles,  and,  in  consequence, 
a  cHange  of  latitude  of  every  place  on  the  Earth's  surface  haviDg 
a  period  of  305  days.  The  first  to  investigate  this  question  with 
all  ttie  refinements  of  modern  astronomy  was  C.  A.  Y.  Peters,  who, 
*»al£  A  century  ago,  was  an  assistant  at  the  Pulkowa  Observatory, 
T^ti  bis  classic  paper  on  the  parallax  of  the  fixed  stars,  one  section 
IS  devoted  to  the  question  of  the  variability  of  the  latitude  in  a 
P^rioci  of  304  days,  which,  according  to  the  then  accepted  value 
^^  tHe  flattening  of  the  Earth,  would  be  the  time  of  one  revolution 
^^  the  poles.  He  found  a  coefficient  of  o"'079,  with  a  probable 
^''^or  of  o"-oi  7.  This  result  was  so  extremely  minute  that  it  might 
*^^^'e  arisen  from  unavoidable  sources  of  error;  and  the  conclusion 
^^^x>3fore  reached  was  that  if  there  was  any  such  separation  of 
^^^  two  poles,  it  was  too  small  to  be  certainly  detected  by  the  most 
^^fioed  observations. 

,j^  Ixx  1862  our  late  fellow  member,  Professor  Hubbard,  of  the 
-'^  ^^^f^l  Observatory,  commenced  a  series  of  observations  with  the 
J^^^^iie- vertical  transit  of  that  iHstitution,  which  would  be  available 
^^'^  tvbe  same  research.  They  were  interrupted  after  a  little  more 
yti^i^  ^  year,  by  his  untimely  death,  but  were  continued  four  years 
t^*^^er  by  his  successors.  The  result  was  the  same  as  that  reached 
^y  l^eters ;  no  change  having  a  period  of  305  days  could  be 
^^^eeted. 

^Xn  1873  the  question  was  investigated  by  Nyren  in  connection 
^^tlx  a  longer  series  of  observations  on  the  latitude  of  the  Pulkowa 
^^  c>Bervati>ry.  His  results  were  somewhat  discordant,  and  the 
^^y  conclusion  that  could  be  drawn  from  them  was  that  the 
^^^ation  could  not  be  certainly  detected  by  these  most  refined 
^^^^ervations. 

Ten  years  later  Nyren  repeated  the  determination,  in  connec- 
^^ti  with  his  observations  for  the  determination  of  the  constant 
^^  aberration.  These  observations,  made  with  the  prime-vertical 
^"^Hsit,  were  carried  through  with  the  minutest  attention,  and  the 
^truost  care  to  avoid  every  conceivable  source  of  error.  Curious 
discordances  were  nevertheless  found  in  the  results  for  the 
^^J^stant  of  aberration. 

In  1885  Kiistner  showed  that  they  could  be  accounted  for  by 
?^P posing  a  change  going  00  in  the  latitude.  But  nothing  could 
^  iiiferi^  respecting  the  law  or  the  cause  of  the  change. 
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As  a  result  of  theee  iDvedtigHtions,  the  coincidence  of  the 
Earth's  axes  of  rotation  and  of  figure  has,  until  within  a  very  few 
years,  been  assumed  by  astronomers  as  a  practically  established 
fact;  and  all  their  methods  of  observation  have  rested  upon  the 
idea  of  absolute  coincidence.  This  confidence  has  not  been 
disturbed  until  within  a  few  years,  when  the  question  faa»  been 
reopened.  But  it  has  now  apparently  been  settled  upon  a  new 
and  firmly  established  basis. 

Dr.  Chandler's  work  upon  this  subject  began  with  observations 
made  by  him  in  1884-85,  using  a  novel  form  of  astronomical 
instrument  of  his  own  invention.  These  observations,  continued 
uninterruptedly  for  thirteen  months,  revealed  a  progressive  change 
of  a  pronounced  periodical  character  in  the  instrumental  values  of 
the  latitude.  In  publishing  these  results  in  1885  he  announced 
his  intention  to  continue  the  research  throughout  the  remainder 
of  that  year.  Yet  circumstances  prevented  him  from  carrying  out 
his  intention  at  that  time,  and  he  did  not  resume  his  examination 
of  the  subject  until  six  years  later.  Meanwhile  Dr.  Kiistner,  at 
the  Obsenatory  of  Berlin,  in  1888,  published  a  memoir  on  the 
Constant  of  Aberration,  as  deduced  by  him  from  a  series  of 
observations  also  made  in  1884-85,  simultaneously  with  Chandler's 
series,  which  brought  to  light  anomalies  of  an  entirely  analogous 
character.  Kiietner's  series  was  not  continuous  enough  to  show 
the  periodic  nature  of  the  phenomenon  ;  but,  by  an  exhaustive 
examination  of  the  possible  subjective  sources  of  error,  he  clearly 
demonstrated  that  it  was  no  longer  permissible  to  retain  the  hypo- 
thesis of  an  invariable  position  of  the  pole,  and  he  recommended 
that  properly  organized  observations  at  various  places  be  instituted 
to  settle  the  question  definitely.  It  was  doubtless  this  work  of 
Kiistner's  which  compelled  the  attention  of  astronomers  to  the 
subject.  As  a  result,  by  the  cooperation  of  three  German  obser- 
vatories, under  the  auspices  of  the  International  Geodetic  Associa- 
tion, and  the  independent  action  of  that  at  Pulkowa,  the  fact  of 
I  he  variability  of  terrestrial  latitude  was  placed  beyond  question, 
and,  by  a  corresponding  series  made  at  the  Sandwich  Islands,  the 
further  fact  was  established  that  the  variable  element  is  the 
position  of  the  axis  of  rotation  with  respect  to  the  Earth's  body, 
and  not  its  position  in  space. 

It  was  just  before  this  point  that  a  renewal  of  Chandler's 
fonnection  with  the  problem  began.  The  results  are  published  in 
a  series  of  eighteen  papers  in  the  'Astronomical  Journal '  (1891-- 
94),  exclusive  of  a  series  of  five  papers  upon  a  topic  closely  related 
thereto,  and  involving  it ;  namely,  the  aberration-constant,  which 
will  be  separately  spoken  of  later. 

The  keynote  of  these  inve>tigations,  and  the  undoubted  cause  of 
the  success  which  has  attended  them,  lies  in  the  fact  that  at  the 
outset  he  first  recognized  the  necessity  of  deliberately  disregarding 
all  teachings  of  the  adopted  theory,  which  had  misled  pre\iou8 
investigators,  and  of  examining  the  facts  by  a  purely  inductive 
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process,    takiug  nothing  for  granted,  and  basing  all  conclusions 
strictl y   npon  the  obsenrstions  themselves. 

It  is  impossible  to  give  here  more  than  a  bare  statement  of  the 
principal  results  thus  established,  which  we  arrange  in  their 
naturgkl  ofder,  and  not  in  the  historical  order  of  their  derivation. 

!•  Tile  phenomenon  is  not  a  local  or  a  regional,  but  a  terres- 
trwl  one ;  also  it  is  a  displacement  of  the  Earth's  axial  rotation 
^ j^^  Reference  to  the  principal  axis  of  inertia,  and  not  of  the 
Aiwction  of  the  former  in  space. 

2.  The  axis  of  rotation,  although  fixed  as  regards  its  direction 

^"^  s\>ace,  performs  a  relative  revolution  about  that  of  inertia  in  a 

I>«riocl  of  428  days.     This  motion  is  circular,  with  an  average 

^'■'^ius  of  about  fourteen  feet,  aud  its  direction  is  from  west  to  east. 

3-   Simultaneously  with  the  above  motion,  the  actual  position  of 

^®    principal  axis  of  inertia  on  the  Earth's  surface  is  in  motion 

^bout  a  mean  position,  in  a  period  of  a  year.     Its  direction  is  also 

^^10  vest  to  east,  but  is  in  an  ellipse,  three  or  four  times  as  long 

^^  ^JX>ad,  the  major  and  minor  axes  being  about  twenty-five  feet 

^^d  eight  feet  respectively.     The  major  axis  is  inclined  at  present 

y  about  45°  to  the  Greenwich  meridian.     The  motion  is  central, 

^'^ying  the  law  of  proportionality  of  times  to  areas  described  by 

"«  iTtdius  vector  about  the  centre  of  the  ellipse. 

^  -     Both  the  radius  and  period  in  the  circular  428  days'  rev<»lution 

^^  systematically  variable ;  the  former  between  about  eigfit  feet 

^^  eighteen  feet,  the  latter  between  about  423  and  434  days  ;  in 

.     *oog  period  of    apparently  about   sixty-six   years.      In   this 

^.  ^^^^lity  of  motion  the  average  angular  velocity  is  attained  when 

^   "^'iase  of  the  circle  is  lea«t  or  greatest  when  the  circle  had  its 

dimensions. 


J.  -S*  Similarly  there  are  simultaneous  changes  in  the  apparent 
^^^^^•:isions  and  velocity  in  the  annual  period,  which  are  comple- 
jj^^'^i^try  in  their  character  to  those  in  the  428  days'  revolution  ; 
j-^^  '^^^hether  they  are  the  result  of  real  changes  in  the  form  and 
"^^  isions  of  the  ellipse,  or  the  effect  of  anapsidal  motion  of  long 


jj^.      ^       J,  cannot  at  present  be  determined  from  the  observations 
^^^*^ble.     All  that  can  be  said  is  that  observations  durinu;  five 
^^-*^"^  show  that  the  line  of  apsides  is  either  fixed,  or,  if  variable, 

^^X  Aring  only  at  a  very  slow  rate. 
j^        -^      Be»ide6  these  two  motions  of  relatively  short  period,  there  is 
^^-Oct  evidence  of  a  third  motion  of  rotation  in  a  much  larger 


^^^^■^  >  probably  not  far  from  twelve  years,  with  a  radius  of  ten  or 
J^^^n  feet,  which  reconciles  similar  indications  of  slow  changes 
5*'^^ii  had  been  pointed  out  by  other  investigators.     (A.  J.,  xiL 

^^5^?  xiii.3s.36-) 

•    ^  oe  results  thus  established  are  the  outcome  of  the  examina- 

.  ^^  of  an  immense  number  of  observations,  covering  the  whole 

^5^^^rval  since  the  era  of  refined  practical  astronomy  began,  and  in 

*^^t  practically  exhaust  the  materials  which  may  be  drawn  for  this 

V^^^i^ose  from  existing  astronomical  annals.      The  endeavour  to 
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make  the  discussion  exhaustiye  in  this  respect  made  it  neoessai 
to  completely  reduce,  from  the  original  instrumental  reading 
extensive  older  series  of  observations.  It  has,  incidentallj,  f< 
example,  rescued  from  almost  complete  oblivion  the  series  of  Pen 
1825-36,  and  shown  that  work  to  be  of  a  character  which  w 
compare  favourably  with  the  most  refined  observations  made  wit 
the  meridian  instruments  of  the  present  day. 

Intimately  connected  with  the  work  on  the  variation  of  latituc 
are  five  additional  papers,  containing  a  redetermination  of  tl 
value  of  the  aberration-constant  from  eight  different  series  < 
observations  at  the  Pulkowa  Observatory,  with  the  prime  vertic 
transit  and  the  vertical  circle.  The  correct  value  of  this  fund 
mental  element  is  one  of  the  most  important  questions  occupyii 
the  astronomy  of  the  day. 


HrebalL 

On  June  lo*"  9*^  59^"^  a  very  fine  meteor  was  observed  by  Mr.  ] 
Booth  and  Mr.  H.  J.  Townshend  at  Leeds,  and  by  Mr.  D.  ] 
Packer  at  Birmingham.  I  am  indebted  to  Mr.  H.  Cord 
(Director  of  the  Meteoric  Section  of  the  B.A.A-)  for  two  of  the 
observations ;  and  as  the  fireball  displayed  some  interesting  as  w^ 
as  brilliant  features,  it  seems  to  deserve  comment. 

Mr.  Booth  estimated  it  as  5  X  $ ,  and  describes  it  as  clu' 
shaped,  with  a  duration  of  flight  of  5  seconds.  Before  disappea 
ance  it  exploded  into  three  parts.     Path  from  251°  +40°  to  24 

Mr.  Townshend  says  he  first  "  caught  sight  of  the  meteor  wh( 
it  was  near  e  Herculis,  and  sailing  slowly  in  a  straight  line 
7]  Draconis,  emitting  sparks  all  the  way;  and  when  just  und 
7/  Draconis  it  suddenly  expanded  into  a  large  and  brilliant  objec 
the  head  and  body  being  a  bright  blue  colour,  while  the  nairc 
part  behind  was  blue,  red,  and  violet.  The  magnitude  was  abo 
8'  vertical  diameter,  and  about  30'  horizontal.  Duration  of  flig! 
6  seconds.     Observed  path  253*^  +33^  to  242°  +65°." 

Mr.  Packer  describes  it  as  passing  *'  about  ^'^  above  a  Cygoi 
y  Cassiopeiae,  which  it  momentarily  eclipsed,  and  disappeared 
double  the  angular  distance  between  those  stars.  Motion  slov 
duration  3  or  4  seconds,  during  which  it  traversed  an  arc  of  abo 
85^.  Brightness  at  max.  4  x  $  ;  nucleus  varied  considerab 
during  passage.  Tail  yellowish  white ;  nucleus  of  meteor  ve: 
intense  white  at  moment  of  greatest  brightness,  which  occurr* 
about  10°  beyond  y  Cassiopeiae." 

Comparing  these  descriptions  I  find  the  meteor  probably  begi 
at  a  height  of  about  58  miles  above  a  point  8  miles  N.W.  • 
Spalding,  and  ended  at  an  elevation  of  44  miles  when  12  mil 
N.E.  of  Leeds.     Real  length  of  path  89  miles ;  Earth  point,  Lai 
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M^oyley,  on  N.  border  of  Inverness.     The  Leeds  observers  did  not 

aee   the  beginning  of  the  meteor,  so  I  have  chiefly  relied  upon 

^r.  Pucker's  position  ;  but  for  the  end  point  1  have  accepted  the 

two  reports  from  Leeds,  as  they  mutually  corroborate  each  other, 

a^d  intimate  that   Mr,  Packer's  path  of   85°  is  much  too  long*^ 

A-dditional  observations  would  be  of  great  service  in  testing  the 

accuracy  of  these  deductions. 

The   radiant-point   of    the    meteor   was   at    259°  —  aj"*   near 

®    Ophiuchi,  and  on   the  ecliptic   about    13®  E.  of   Antares  in 

Scorpio.     I   have  on  several   occasions  called   attention  to  this 

region  as  a  special  one  for  fireball -radiants  in  the  summer  months.. 

^on  Niessl  has  determined  the  radiants  of  5   large  fireballs  seen 

respectively  on   1883  June  3  (2),   1878  June  7,  1873   June   17, 

and  1879  J^b'  ^3»  ^  about  7"  N.X.E.  of  Antares.     Prof.  Herschel 

foiixid  a  radiant  for  the  fireball  of  1876  July  25,  at  258°  —24°,  and 

for*   that  of   1864  Aug.  10,  at  238°  —  27"".     For  the  fine  meteor  of 

1S89  Sept.  25,  seen  at  Bristol  and  Oxford,  1  derived  a  radiant  at 

244.°  -22°. 

It  will  be  noticed  that  Prof.  Herschers  position  for  the  radiant 
of  t*he  fireball  of  1876  July  25  (258^  —24^)  is  remarkably  near 
that  (259°  —23°)  derived  from  the  path  of  the  similar  object 
observed  on  June  i  o  last ;  but  some  of  the  other  positions  are 
iQT'  -west.  One  of  Heis's  radiants  deduced  from  Neumayer's  obser- 
vations in  tbe  S.  hemisphere  is  at  258°  —20,  July,  thus  confirming 
the  fireball-radiant. 

I  have  never  seen  a  well-defined  shower  of  ordinary  shooting- 
stars  from  Scorpio  in  June  or  succeeding  months  ;  but  in  1886, 
April  30  to  May  7,  I  recorded  some  fine  long  meteors  from  a 
sharply-defined  radiant  at  254''  —21°.  This  position  agrees  very 
well  with  that  of  the  group  of  fireball-radiants  manifested  in  later 
'nonths  in  the  year. 

^«^«toi  1895.  June  22.  W.  F.  Denning. 


Selenographical  Notes. 

^^  Paxus  Putbedinis  axd  the   Clefts  West   of   Aechi* 

^i>:E8. — The  abnormal  darkness  of  portions  of  the  western  side 

^  ^he  Mare  Imbrium,  especially  of  certain  areas  near  the  flanks  of 

^  Apennines,  is  a  phenomenon  familiar  to  most  observers,  and  is^ 

^feover,  evident  in  any  good  photograph  representing  the  Moon 
^^er  a  moderately  low  Sun.  From  the  time  of  Hevelius  down- 
^^^*^s,  scarcely  any  lunar  chart,  however  rough,  omits  to  indicate 
^^  existence  of  the  most  dusky  of  these  areas,  which,  it  may  be 
P^sumed,  by  reason  of  its  sombre  tone  and  fancied  resemblance  to 

lo>^-lying  swamp,  was  named  the  Palus  Putredinis.  It  extends 
^^^u  the  foot  of  the  western  glacis  of  Archimedes  to  the  escarp- 
^^iit  of  the  Apennines  in  theMt.  Bradley  region,  its  limits  both 

^OL.  iTin.  z 
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on  the  north  and  south  being  roughly  parallel  and  distinctly  -"^-j 
defined  by  higher  and  brighter  ground.  Though  it  is  difficult  to  ^zi^ 
advance  a  feasible  hypothesis  to  account  for  this  and  other  similar**-  ^^ 
dark  expanses,  perhaps  the  least  objectionable  is  to  regard  theiir:]^:^-- 
'  :vs  former  drainage-areas  where  the  material  accumulated  is  of  2^ 
low  reflective  power  and  of  a  somewhat  different  character  froi 
the  remainder  of  the  neighbouring  Maria.  However  this  may 
the  telescopic  examination  of  this  particular  "  Palus "  revei 
much  that  is  interesting,  if  it  is  made  about  the  time  when^ 
Archimedes  is  not  far  removed  from  the  morning  or  evenii 
terminator. 

The  most  conspicuous  feature  in  connection  wdth  this  formati( 
is  the  massive  wedge-shaped  spur  projecting  many  miles  beyoi 
its  limits  on  the  south-west.  The  bright  western  flank  of  \V  U  tl 
object  descends  steeply  to  the  Palus,  its  boundary  forming  a  vc^  ^ 
regular  curve,  concave  on  the  west,  which  ultimately  appears  -to 

join  the  outer  slope  of  the  wall.  If  examined,  however,  unden^sr-  a 
low  Sun,  it  is  clear  that  this  curved  strip  forms  the  eastern  s=^i<3e 
of  a  nearly  perfect  ring,  the  western  portion  of  which  consists  of 

low  ridges,  the  whole  defining  an  incomplete  enclosure,  so  ^ m'Kie 
25  miles  in  diameter,  apparently  a  partially  destroyed  formati^^tz^Ti. 

open  towards  the  west,  on  which  side  a  wide  and  very  shalE -^zpw 

valley  extends  up  to  groups  of  outlying  mountains  bordering  -^^b-lit? 
base  of  the  Apennines.     Near  the  southern  limits  of  this  holt, 
lie  the  clefts  marked  ^  and  x  2  in  Neison's  map  of  the  disti 
which,    running    towards   the   south-west,   ramify   among   tl*. 
isolated  elevations  and  ultimately  cross  other  clefts  trending 
the  direction  of  the  great  mountain  range  at  no  great  dista 
from  its  foot.     Of  these,  rhe  more  northerly,  x»  is  not  strai^^ 
as  shown  by  Neison,  butvery  serpentine,  being  apparency  diver 
from  its  course  in  more  than  one  place  by  local  irregularities 
the  surface  and  exhibiting  considerable  variations  in  width 
depth,  till  it  is  lost  amid  the  hills  on  the  eastern  side  of  the  we< 
shaped  spur  on  the  south-west  wall  of   Archimedes.     Before 
reaches  this,  however,  it  is  approached  by  another  cleft,  x  3p> 
Neison's  map,  running  from  the  foot  of  the  western  side  of 
spur.     This  is  an  object  of  a  particularly  interesting  charac^ 
Neison  draws  it  as  actually  joining  ^  and  as  practically  straight 
uniform  in  breadth.     Observing  it  between  9**  and  10**  on  May 
when  the  morning  terminator  lay  a  little  east  of  Archimedes 
noted  that  it  follows  a  very  winding  course  over  this  portioi 
the  Palus,  and  that,  moreover,  in  two  places  it  expands  into  spin- 
shaped   depressions,  recalling  the   lakelets   associated    with 
river-beds  described  by  Prof.  W.  H.  Pickering  in  the  recei 
published  *  Annals  '  of  the  Harvard  College  Observatory.     Tt'^^**® 
were  beautifully  distinct  with  a  power  of  340  on  my  8|-in.  reflecr"*^'^^^' 
With  all  attention  during  spells  of  best  definition,  I  could     T^^^ 
discern  the  junction  of  x  and  x  3-     The  latter  seemed  to  die    ^^^^ 
before  reaching  x-     ^^  a  fine  enlargement  of  Archimedes  from      * 
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]j  photo,  dated   1893,  August  3,  15*"  23"  13*  P.S.T.,  for  whicli 

X-      s^m  indebted  to  the  courtesy  of  Dr.  L.  Wei  nek,  the  course  of 

K  i  ^  is  deft,  as  also  that  of  5^,  is  traceable ;  and  still  more  plainly  in 

«k       photograph   taken  at  Arequipa  by   Prof.  Pickering  (Harvard 

*    .c^^xmals,'  plate  vi.  fig.  i)  under  a    more  favourable   phase   for 

^t^oving  it.     In  both  these  productions  the  obscure  ring  referred 

above  on  the  west  side  of  Aehimedes  is  very  distinctly  indicated, 

it  is  also  in  the  reproduction  in '  Knowledge  '  of  a  photograph  of 

le  Moon  240  hours  old  by  MM.  Henry,  though  in  this  the  rills 

cra^nnot  be  distinguished.     Other  recent  observations  of  the  clefts 

ixi  this  region  must  be  deferred  to  a  future  occasion. 

Cleft  tbavebsing  the  South  Side  of  Fibmicus. — Since  the 

p»  ublication  of  my  notes  in  the  June  *  Observatory '  relating  to 

t:>iis  object,  I  have  received  the  following  communication  from 

Aliss  M.  Ashley,  of  Bath  : — "*  The  rill  crossing  Firmicus  to  which 

3''ou  refer,  I  saw  again  on  Oct.  9,  1881,  when  the  terminator  was 

olose  to  the  west  side  of  Firmicus.     My  sketch  of  that  date  shows 

it   filled  with  dense  shadow,  only  part  of  the  walls  appearing,  and 

tlie  rill  crossing  the  south-eastern  wall  and  extending  as  a  narrow 

et:raight  line  of  shadow  in  a  north-easterly  direction,  passing  close 

to    a  crater  on  the  eastern  side  of  the  formation.     It  ended  at 

some  of  the  mountains  with  which  this  region  is  covered.     The 

night  before  this  (Oct.  8)  the  rill  was  not  visible,  but  in  its  place 

on  the  floor  was  a  rather  large  diffused  white  spot." 

^Beaumont  flouae,  Shakespeare  Road,  T.  GwYN  Elgbb. 

Bedford,  1895,  June  19. 


CORRESPONDENCE. 

To  the  Editors  of  *  TTie  Observatory.* 
Naked-eye  Views  of  Mercury. 

OKrrLEMBN, — 

1^^         I  saw  Mercury,  with  the  naked  eye,  on  the  six  evenings 

^^^y  26,  June  i,  2,  5,  6,  and  7 ;  but  he  was  not  a  conspicuous 

.  '^ject  at  any  time.     1  also  observed  the  planet  on  May  30  with  a 

^^^Id-glass,  but  he  appeared  very  faint  amid  thin  films  of  stratus 

^^ad  lying  along  the  W.N.W.  horizon,  and  was  quite  invisible  to 

^e  unaided  eye.     I  have  frequently  seen  Mercury  under  a  more 

^SJliant  aspect   during  those  easterly  elongations   which   have 

<^urred  at  a  much  earlier  period  of  the  year. 

Jupiter,  being  in  the  same  region  of  sky  as  Mercury  (conjunc- 

lon  took  place  on  June  8,  4**,  9  0°  47'  N.),  afforded  an  excellent 

aide  to  the  position  of  the  latter,  especially  on  June  5,  6,  and  7. 

elatively  to  Jupiter,  however,   Mercury   was  extremely  faint, 

ougfa  I  have  sometimes  noticed  (as  in  February  1868)  the  latter 

ining  almost  as  brightly  as  the  former.     But  the  glow  in  the 

1:2 
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western  sky  is  so  strong  after  sunset  in  June  that  it  must  neces- 
sarilj  detract  from  the  apparent  lustre  of  any  object  situated  in 
that  region.  This  would,  however,  affect  the  appearance  of 
Jupiter  as  well  as  Merciuy,  and  I  did  not  expect  to  find  so  great  a 
difference  in  the  brightness  of  the  two  objects,  but  other  cx^nditions 
were  probably  involved.  Yours  feithfully, 

Bristol,  1895,  June  15.  W.  F.  DbNNING. 


Heists  Meteor  Radiant  T, 
Gentlemen, — 

I  cannot  but  think  that  Heis's  Eadiant  T  includes  more 
than  one  radiant,  and  I  doubt  whether  any  of  them  is  connected 
with  a  comet.     The  R.A.  of  one  of  these  radiants  seems  to  me  to 
differ  at  least  20°  in  R.A.  from  that  of  another.     The  first  radiant 
is,  I  think,  indicated  by  the  following,  independently  of  Heis : — 


Denning  (from  Italian  obe.) 

Schmidt    

Tupman    

Denning  (from  Italian  obe.) 

Sawyer  (2nd  Catalogue) 

Corder  

Denning  (from  Italian  obs.) 
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-I-12 

4-18 
+  12 
4-12 

4-H 
4-10 

4-12 

4-   9 

-f  10 

-f  12 
4-12 


to 


n 


Herschel  (Fireball  Radiant)  | 
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338 
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345 
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4-10  J 
4-17 

4-12 

+  9 

+  14 

-H'5 
4-io\ 

4-17/ 

4-13 
4-20 

4- 20 

+  »5 

4-14 


May  26-June  13. 

June. 

June  28. 

June  26- July  11. 

July  13-24. 

July. 

July  15-Sept.  14. 

July  1 5 -Aug.  2. 

July  12-17. 

July  18-23. 

July  26- Aug.  2. 

Aug.  7. 

Aug.  4-12. 

July  2  2- Aug.  10. 

August. 
Aug.  20,  25. 
-Aug.  16. 
Aug.  23. 
Aug.  20,  24. 

Aug.  26. 

Sept.  7-15. 
Sept.  25. 
Sept  I -10. 
Oct. 
Oct.  18-27. 


It  is  very  difficult  to  fix  the  limits  of  this  radiant,  for  there  are- 
others  differing  very  slightly  in  R.A.  or  in  Declination  from  those 
given  above.  But  if  the  R.A.  is  carried  on  to  360*^  we  get 
perilously  near  a  well-known  and  long-enduring  radiant  at  about 
5°  +12°.  I  think,  however,  that  the  above  figures  indicate  na 
real  shifting  of  the  radiant  between  May  and  October.  The 
changes,  both  in  R.A.  and  Declination,  follow  no  fixed  law,  and 
appear  to  arise  either  from  ill-defined  radiants  or  errors  of  obser- 
vation ;  and  the  connection  between  such  a  long-continued  and 
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7  defined  shower  with  any  comet  seems  to  me  more  than 

btfal. 

"Ithere  are  indeed  families  of  comets  which  might  give  rise  to 

appearance  of  a  long-enduring  shower  if  each  of  them  had  its 

train  of  meteors ;  and  I  find  that  Prof.  Herschel  gives  the 

iant  of  the  Comet  1822  III.  at  342^  +14°  for  June  30  and 

of  the  Comet  1770  11.  at  349°  +12°  for  July  13.     But  many 

comets  than  these  would  be  required  to  continue  the  shower 

ixr-ing  the  months  of  Augast,  September,  and  October. 

.^^tronomers  have,  1  think,  been  carried  away  by  three  or  four 
erjr  striking  concidences  between  meteor-radiants  and  cometary 
orbits.     The  general  facts  appear  to  be  : — i.  The  great  majority 
~^     radiants  cannot  be  connected  with  any  known  comet;  2.  The 
t  majority  of  comets  cannot  be  connected  with  any  known 
Liant ;  3.  The  great  majority  of  meteor-radiants  continue  to  be 
"  ve  without  any  substantial  change  in  position  for  a  period  too 
to  be  explained  on  the  cometary  theory. 

Truly  yours, 

ciblin.  1895,  June  6.  VV.  H.  S.  MoNCK. 


Lamonfs  Observations  of  Neptune. 

ENTLBMEX, — 

In  the  account  of  Lamont  in  the  *  Dictionary  of  National 

graphy/  we  are  told  that  he  unconsciously  observed  Xeptune 

,  in  1845  and  1846.     This  is  also  stated  in  Arago's  *  Astro- 

ie  Populaire,'  and  is  the  truth,  but  not  the  whole  truth.     The 

nition  of  the  fact  is  due  to  Dr.  Hind,  and  was  published  in 

ti^nth  volume  (p.  42)  of  the  *  Monthly  Notices  of  the  R.  A.  S.' 

the  eleventh  volume  Cp.  11)  he  remarked  that  he  had  over- 

a  third  ;  possibly  this  may  have  been  partly  caused  by  an 

r  of  an  hour  (20  for  21)  at  the  top  of  the  column  in  Lamont's 

Hes.     Two  observations  of  the  planet,  then,  were  made  in  1846, 

the    7th   and    nth   of   September   respectively.     It   is    very 

^^arkable  that  these  dates  are  a  few  days  after  Le  Verrier  had 

(on  August  31)  his  last  famous  paper  in  the  'Comptes  Rendus ' 

the  French  Academy,  in  which  he  so  closely  fixed  the  place  of 

■^  then  hypothetical  planet  which  was  disturbing   the  motions 

Uranus.     But  Lamont  could  not  at  the  time  have  seen  that 

per,  though  it  is  strange  that  when  he  did  see  it  he  does  not 

m  to  have  compared  his  observations  with  the  place  assigned  by 

Verrier  for  the  planet.    Dr.  Hind,  in  his  *  Solar  System'  (p.  138), 

^[^Lggeats  that  Lament's  September  observations  were  made  "  pro- 

^^bly  in  consequence  of  a  search  commenced  on  the  announcement 

■^^  M.  Le  Verrier  s  remarkable  results  " ;  and  this  view  is  repeated 

^^S"  Mr.  Chambers  in  his  Handbook.     Of  course,  though  Lamont 

"^o^d  not  on  Sept.  7  have  seen  Le  Verrier's  paper  read  on  Aug.  31, 

**^  may   have  read  the  earlier  one   of  June  i,  which  gives  the 

V^efs  place  less  accurately,  and  only  claims  to  give  it  within 
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ro  degrees.  But  there  is  no  appearance  of  his  having  done  a 
the  zones  seem  to  have  been  observed  in  regular  course,  and  to  i 
I  confess  it  is  quite  incredible  that  if  he  had  been  searching  for  i 
planet,  he  should  not  have  compared  his  observations.  It  may 
said  that  neither  did  Challis  till  he  heard  of  Galle's  discovery ;  b 
then  he  was  dealing  with  a  much  larger  mass  of  observations  th 
Lament,  besides  which  the  latter  never  seems  to  have  compar 
his  at  all,  but  left  it  for  Dr.  Hind  to  recognize  the  fact  that  he  h 
observed  the  planet  twice  in  September  1846,  as  well  as  once 
October  1845.  I  conclude,  therefore,  that  Lament's  observatio 
of  Neptune  were  as  much  fortuitous  as  those  of  Lalande,  mc 
than  Mty  years  previously.  Yours  faithfully, 

Blaekheath,  1895,  June  2.  W.  T.  Lynn. 


OBSERVATORIES. 

Royal  Obsbbvatoby,  Gbebnwicm. — The  Report  of  the  Astr 
nomer  Royal  presented  to  the  Board  of  V^isitors  on  June  1  sho^ 
that  the  large  increase  in  the  number  of  observations  made  \vi 
the  Transit-Circle,   mentioned  in   last  year's  Report,    has    be 
maintained  during  the  past  twelve  months.     The  actual  numbc 
for  the  year  ending   1895  May  10  are:  Transits   11,240,  Gin 
observations   11,006.      The   instrumental    correction   applied 
zenith-distance    observations   known   as    R  —  D,    for    1894, 
-h  0^*057  H-  o''*546    sin    z.d.,  which    is    rather   smaller  than  t 
similar   value  for  recent  years.      A    series    of  experimental   c 
servations   is    being   made    to    obtain,    if    possible,    further 
formation  as  to  the  cause  of  this  correction.     The  colatitude 
the  Transit-Circle  as  determined  in  1894  is  38°  31'  21 ''•96,  wh 
is  o''*o6  greater  than  the  adopted   value.     The  correction  to  " 
tabular   value   of    the    Obliquity   of    the    Ecliptic    found    fi- 
observations  in  1894  is   -fo'''i8,  and  the  correction  to  the  Ri- 
Ascensions  of  the  clock-stars  is  -|-o''*042. 

The  progress  of  the  work  on  the  Astrographic  Chart  is  ba 
indicated  by  the  numbers  of  Fields  successfully  photograpl 
during  the  year,  which  are  for  the  Catalogue  180,  for  the  Chart 
These  figures  bring  the  total  numbers  of  Fields  photograpl 
since  the  beginning  of  the  work  to  422  for  the  Chart  and  617 
the  Catalogue.  The  measurement  and  reduction  of  these  pl» 
has  been  systematically  begun. 

The  28-inch  Refractor,  which  is  now  in  regular  use  and^ 
reported  as  quite  satisfactory,  has  been  used  for  the  measurem-* 
of  double  stars  and  of  the  dimensions  of  planetary  systems,  fi 
also,  in  a  lesser  degree,  for  spectroscopic  work  ;  but  as  the  im 
spectroscope  now  being  made  by  Messrs.  Trough  ton  and  Sinuns' 
not  yet  completed,  the  work  on  this  branch  has  been  to  sop 
extent  experimental.  Observations  of  Comet  h  1894  and 
Comet  Encke  have  been  made  with  the  Shee|)shank8  Equatorl 
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as  need  hardlj  be  said,  there  has  been  aa  unusual  scarcity  of 

visitors  during  the  year. 

The  Report  gives  interesting  meteorological  information  relating 

T-  o    "the  past  year  aud  the  usual  statement  as  to  the  work  done  in 

"■"  ti.^  chronometer  and  time-signal  department.     A  second  chrono-; 

««:fc^'ter-room  has  lately  been  added  to  allow  for  the  increase  of 

't^laXs  work.  ^ 

The  sun-spot  record  for  1894  shows  that  there  was  only  a  slight 

f«.Iling  off  the  mean  daily  spotted  area  as  compared  with  1893; 

in  the  spring  of  the  current  year  a  decline  both  in  the  number 

area  of  the  spots  is  quite  apparent. 

-As  to  the  extension  of  the  buildings  and  equipment,  which  has 

l>*3eii   so   marked   a   feature  at  the    Royal   Observatory   of  late 

ve^urs,  the  building  of  the  Physical   Observntory,   of  which  the 

s<:>iith  wing  is  finished  and  in  use,  is  progressing  slowly,  a  fact 

^*"liioh  has  caused  some  hindrance  to  the  computing  work.     The 

^s'©^*'  Altazimuth  building  is  near  completion,  and  the  dome  and 

tilie  instrument  will  shortly  be  mounted.     It  is   proposed  to  ert^ct 

»•  scnall  building  in  the  park  as  a  Magnetic  Observatory,  for  the 

absolute  determinations  of  the  magnetic  elements.     The  work  on 

J^He    new  26-inch  photographic  telescope,  the  gift  ot  Sir  Henry 

-^Hompson,  is  in  the  hands  of  Sir  Howard  Grubb,  who  is  now 

"^^orking  on  both  the  glass  discs,  and,  as  has  been  said,  Mr.  Simms  i» 

*^^2^ing  a  new  spectroscope,  which  will  be  used  for  photographing 

spectra.  

TJnivebsitt  Obsebvatohy,  Oxford. — The  Report  of  Prof. 
i^urner  to  the  Board  of  Visitors  exhibits  the  work  done  since  1894. 
^^>^^e  9,  and  the  actual  stat«  of  the  Observatory  on  1895,  ^^^7  ^S- 
"^Q  learn  that,  in  common  with  other  Institutions,  the  work 
^^^fiered  somewhat  from  the  frost,  and  for  three  months  the  pho- 
l^raphic  plates  had  to  be  developed  away  from  the  Observatory. 
5*Hng  the  period  covered  by  the  Report  255  Catalogue  plates. 
^*"^th  exposures  6"',  3",  and  20  sees.,  were  taken,  making  the  tota' 
^^ttiber  up  to  590  out  of  11 80  required.  A  specially  designt^d 
^^crometer  has  been  in  constant  use  for  the  measurement  of  thf 
^*ates  since  1894,  October,  the  use  of  which  has  been  found  to 
^^ simple  and  rapid,  and  since  the  beginninir  of  1895,  40  plates, 
^^^utaiiiing  11,734  stars,  have  been  measured,  which,  added  to  the 
^^ork  done  previously,  give  46  plates,  or  13,611  stars;  an  average 
^*  296  stars  per  plate.  No  chart  plates  have  been  taken.  It  is, 
J^Wever,  by  no  means  the  intention  of  Prof.  Turner  to  neglect 
*^ese,  but  the  work  of  the  Observatory  has,  during  the  last  few 
^^rs,  been  much  broken  up,  and  there  have  been  many  incidental 
^'^iiigs  to  attend  to.  Besides  these  catalogue  plates  some  1 2  photo- 
►hs  of  the  Pleiades  have  been  measured  at  the  request  of  Mr.  H.. 
fewall,  to  determine  very  exactly  the  distanc  of  two  selected 
'^^^tb  suitable  for  finding  the  revolution  of  his  micrometer  screw. 
^fter many  attempts  to  get  satisfactory  observations  with  the  Barclay 
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Transit  Circle,  ^vithout  success,  it  was  sent  to  Messrs.  Troughtorm-ocJ'rf'li^ 
and  Siinnis,  who  found  that  at  some  time  the  circle  had  receiveo^-^rj^^* 
serious  injury.     It  is  now  ready  for  remounting.     Dr.  Commoac>cxxnn 
has  presented  a  12-inch  plane  bilver-on-glass  mirror,  which  Prof^< 
Turner  intends  for  use  with  a  new  form  of  transit  circle,  the  wortf^ 
on  which  is  in  an  advanced  state. 

It  must  not  be  forgotten  that  the  Observatory  has  its  educa-. 
tional  side,  and  we  note  that  the   Director   has   been   busy 
•devising  and  constructing  an  apparatus  which  shall  represent  th* 
apparent  rotation  of  the  heavenly  bodies  about  the  Pole.     For  th»i 
framework,  two  bamboo  rods,  15  feet  long,  are  connected  at 
-end  to  a  pivot  (representing  the  pole),  and  at  the  other  to 
^nds  of  a  toothed  arc,  3  feet  long,  which  is  moved  uniformly 
clock-work  to  represent  the  daily  motion  of  south  stars.     The 
<!arrie8  a  frame  wherein  are  placed  stellar  photographs  (positiv 
illuminated  from  behind  by  an  incandescent  gas-burner.    The  whoo 
is  mounted  near  the  roof  of  the  Lecture-room,  and  observed 
the  middle  of  the  floor  by  a  small  transit  circle.     The  instrurae 
-can  either  be   used   merely  for  practice  in  observing  transits,  i 
determining    differences   of  personal   equation — ultimately,  it 
hoped,  for  determining  absolute  personal  equation, — or  for  pract 
in   adjusting  a  transit  by  observations  of  stars   near   the   pi~ 
(Pole)  and  near  the  arc  (Equatorial). 
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BinsTON    Observatory,    Liverpool.  —  The    Report    of 1  lie 

Director  of  this  Observatory,  Mr.  W.   E.  Plummer,  for  1894^^  to        |-. 

the  Committee  of  the  Mersey  J3oard,  who  look  after  the  inter^^^^ts 
of  this  institution,  shows  a  considerable  amount  of  work  done  — ^     '^ 

proportion  to  the  smallness  of  the  staff.     The  work  is  to  6c vKne 

<^xtent  of  a  routine  character  and  largely  utilitarian,  as  may  ^ 

ujathered  from  the  fact  that  the  determination  of  time  for  Ic — -^^^^ 
time-signals  and  the  rating  of  chronometers  forms  a  large  par^K^     ^^        1^^ 
it.     Mr.  Plummer  remarks  that  the  weather  iu  1894  was  not- 
favourable  for  observation  as  in  tlie  preceding  year,  but  new 
theless  time-determinations  were  made  on  180  nights,  which  s< 
a  satisfactory  number,  as  on  no  occasion  was  it  necessary  to"  ca_-^      *^*f 
oa  '*  the  clock-rate  for  more  than  5  days  on  account  of  failure 
observations.     The  time  distributed  for  signals  is  Greenwich  M 
.ind  to   find  this   the  value  of  the  longitude,    12™  17**33   W 
(ireenwich,  found  by  Mr.  Plummer  in    1893  from  a  telegra 
determination,  was  used.     A  re-determination  of  the  latitude 
the   observatorv   has   also    been   made,    the   result   of    which 

53°  24'  4"-8  n; 

The  Equatorial  was  used   chiefly  for  observation   of    com 
Positions  of  Denning's  Comet  were  found  on  5  nights,  and  of  Ga 
on  25  nights.     These  observations  have  been  communicated  to 
Eoyal  Astronomical  Society.     Encke's  Comet  was  also  observ 
but  the  results  are  not  yet  published. 
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No    change    was   made   in   the    meteorological  instruments  ^ 
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methods  during  the  year.  The  results  of  this  branch  are  given  in 
the  Report.  There  is  also,  as  an  Appendix,  a  discussion  of  the 
diurnal  inequality  of  barometric  pressure,  as  deduced  from 
observations  in  the  years  1867-94.  Curves  are  given  for  showing 
the  mean  diurnal  variations  of  height  of  the  barometer  for  each 
month,  which  it  is  interesting  to  study.  The  mean  diurnal 
variation  for  the  year  is  represented  by  the  formula — 

+  o'°-oo2osin(tt  +  63^)-f  o'"-oo8o  sin  (204- 138°), 

where  0  represents  the  interval  elapsed  since  midnight  expressed 
in  degrees.  The  coefficient  of  the  first  term  of  this  is  smaller 
than  the  similar  quantity  found  from  Greenwich  observations 
(o'"*oo29),  ^^d  from  those  at  the  Radcliffe  Observatory  (o'°'oo34). 
Mr.  Phimmer  remarks  on  this  point  that  the  monthly  curves 
differ  so  much  among  themselves  during  the  year  that  the  yearly 
mean  probably  has  little  value  except  for  comparison  with  other 
observatories. 


PUBLICATIONS. 

Bulletin  by  tee  Permanent  Committee  of  the  Astbogeaphic 
CH-aet.  Vol.  II.  part  3. — This  part,  recently  published,  contains, 
as  is  usual,  reports  of  the  work  done  at  the  various  co-operating 
observatories,  which,  if  we  neglect  details  relating  to  individual 
establishments,  may  be  sufficiently  summarisied  by  quoting  extracts 
from  M.  Tisserand's  introductory  note,  where  he  gives  a  short 
report  on  the  actual  present  state  of  the  whole  undertaking : — 

**One  may  say  that  by  next  spring  at  least  twelve  of  the 
^^ghteen  observatories  will  have  completed  the  number  of  plates 
^or  the  Catalogue  assigned  to  them.  Three  or  four  have  already 
done  so ;  others  will  as  quickly  as  possible  make  up  the  time  lost 
owing  to  conflicting  circumstances.  This  is  an  important  result, 
*^d  we  may  congratulate  ourselves  that  an  international  work  of 
*<^ine  magnitude  will  have  been  brought  to  a  successful  termination 
^^  ith  instruments  and  methods  nearly  identical. 

**The  Chart  is  less  advanced  than  the  Catalogue.  At  the 
observatories  where  most  has  been  done,  not  more  than  a  third  of 
^he  allotted  task  is  completed.  It  can  easily  be  understood  that 
efforts  are  first  directed  to  the  Catalogue  plates ;  the  long  expo- 
^^fes  for  the  Chart  are  more  troublesome,  and  on  many  evenings 
5"^  uncertain  state  of  the  sky  makes  the  exposure  of  a  plate 
inadvisable." 

M.  Tisserand  thinks  that  for  several  reasons  it  would  be  well, 
^  Ih*.  Gill  has  suggested,  to  have  a  meeting  of  the  Committee  at 
"^r-B  next  year.  Some  points  calling  for  discussion  are  :  (i)  the 
^^ethod  of  reduction  of  the  plates,  and  the  limit  of  accuracy  to  be 
striven  for  in  the  measures  and  reductions  ;  (2)  the  determination 
y  the  photographic  magnitudes  of  the  stars ;  and  (3)  the  repro- 
duction on  paper  of  the  Chart  plates.    It  certainly  seems  to  us 
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that  the  time  has  come  for  another  meeting,  for  the  directors 
observatories  and  other  members  of  the  Committee,  having  n< 
had   much    practical  experience,  are  more   competent  to  disci: 
methods  and  pass  resolutions  for  the  conduct  of  the  work  thj 
they  were  at  the  time  of  the  earlier  meetings. 

This  fascicule  contains  four  memoirs,  three  of  which  relate 
the  measurement  of  the  positions  of  stars  on  the  plates.  The  firi 
by  Prof.  Turner,  gives  with  rigorous  formulaB  his  method  of  i 
duction,  which  has  already  been  explained  in  these  pages  (Vol.  x^ 
p.  373).  The  second  is  a  continuation  of  M.  Prosper  Henri 
memoir  begun  in  the  preceding  part  of  the  *  Bulletin,'  whi 
gives  some  examples  of  his  method  of  reduction  of  measure 
M.  Donner  supplies  a  paper  on  the  constants  of  the  measurii 
apparatus  and  the  errors  of  the  lines  of  the  reseau  in  use 
Helsingfors. 

The  fourth  is  an  exhaustive  memoir  by  M.  Trepiod  on  the  subjc 
of  the  magnitudes  of  the  stars  photographed.  An  obviously  ii 
portaut  purpose  to  which  the  plates  of  the  chart  could  be  appli 
would  be  to  investigate  the  distribution  of  stars  in  the  sky  f 
cording  to  brightness.  M.  Trepied  very  properly  remarks  that  su 
a  research  would  require  (i)  a  precise  definition  of  photagraj^) 
magnitude  ;  (2)  the  establishment  of  a  scale  of  photographic  magi 
tudes  common  to  all  the  observatories;  and  (3)  the  determiuatit 
according  to  this  scale,  of  the  photographic  magnitudes  of  all  t 
stars  contained  on  the  plates ;  and  he  proceeds  to  satisfy  the  t^ 
first  of  these  wants,  and  suggests  a  means  of  expeditiously  su 
plying  the  third. 

Claarly,  if  all  stars  of  the  same  visual  brightness  were  c 
recorded  on  the  plates  by  images  of  the  same  diameter,  the  phot 
graphic  scale  might  be  a  scale  of  diameters,  which  would  represe 
magnitudes  corresponding  to  the  visual.  But  inspection  of  t 
plates  ehows  that  stars  of  the  same  magnitude  do  not  appe 
always  as  having  equal  diameters,  nor  is  the  same  star  represent 
on  different  photographs  by  images  of  ec^ual  size,  owing  to  d 
ference  of  atmospheric  causes,  of  zenith-distauce,  and  of  sensibil 
of  plates.  This  last  may,  however,  be  minimized  in  any  inves 
gation  by  the  application  of  corrections  to  the  measured  diamet< 
to  reduce  them  to  what  they  would  have  been  if  the  photogra 
had  been  taken  under  ideal  circumstances.  M.  Trepied  has  cc 
ducted  his  researches  on  these  lines,  and  has  evolved  a  scale 
corrections  to  convert  measured  diameter  to  the  diameter  of  t 
same  star  if  photographed  on  an  ideal  evening  (soirce-ft/pe),  and  tl 
l)eing  done,  the  photographic  magnitude  taken  as  correspondi 
to  any  reduced  diameter  is  the  arithmetical  mean  of  the  visi 
magnitudes  of  all  stars  which  have  this  diameter. 

We  do  not  propose  to  follow  M.  Trepied  through  the  details 
his  elaborates  research ;  suffice  it  to  .say  that   photographs    we 
taken,  each  on  three  evenings,  of  each  of  the  seven  regions  whi 
were  selected  as  specimen  areas  by  Prof.  Kapteyn,    the  magr 
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-crudes  of  the  stars  in  which  were  dHtermioed  by  the  late  Prof. 
;Critchard.  The  diameters  of  the  stars  on  these  photographs  were 
»*»Msnr8d,  and  the  meaa  conditions,  so  to  speak,  of  these  phoL»- 
^VBpfas  were  taken  as  a  toiree-Ujpe,  to  which  all  the  measured 
diameters  were  reduced.  By  comparison,  then,  of  tliese  reduced 
dimeters  with  the  magnitudes  as  determined  by  Prof.  Prit«hard, 
a-    scale  of  photographic  magnitude  has  been  formed. 

The  final  formula  connecting  the  measured  diameter  with  the 
»*»*gnitude  is  of  the  form  in=a— A  log  A,  where  m  and  A  are  re- 
spectively m^nitude   and  diameter  and  a  and  6  are  quantities 
(depending  on  the  circumstances  of  the  photograph,     Tht;  method 
of    applying  this  formula  in  practice  is  this: — On  a  night  when 
pis  ot«)graphB   are   taken   a    photograph  of  one  of   these  selected 
fyj>ical    areas    must    also    he    taken.      The  comparison    of    the 
tB^Msured  diameters  of  the  stars  on  this  area  with  the  theoretical 
duKm«ters  of  the  same  stars  on  a  standard  evening  will  give  values 
"^     tx     and   6  for  the  evening  under  discussion ;  and  these  v^ues 
h©xn^  substituted,  the  above-quoted  tormulii  will  readily  give  the 
i»^kS«^itude  of  a  star  whose  diamet«r  has  been  measured. 

AC;,  Trepied  proceeds  to  discuss  methods  for  supplying  the  third 
'*'^x»-t: — the  measurement  of  the  photographic  magnitude  of  all  the 
**^^rs-  He  proposes  as  an  expeditious  plan  that  a  photographic 
f® I>x*^9entation  of  stars  of  different  magnitudes,  as  seen  in  the 
u'ltircjmeter  of  the  measuring  instrument,  should  bn  made  and 
'•Hxi^fd  to  the  measuring  machine,  and  that  the  person  measuring 
^■^^  fXMitions  of  the  stars  could  at  the  same  time  easily  estimate 
"**i  record  the  diameters.  He  thinks  that  this  method  would  be 
BC    l^aAt  as  precise  as  the  method  of  estimating  visual  magnitudes. 

Xi»  his  introduction  M.  Tisserand  pays  graceful  tribute  to  the 
"'^nioryof  Prof.  Pritchard,  referring  specially  to  the  service  he 
*"oi-<Je(l  the  enterprise  by  his  photometric  work  on  tlie  typical 
^^aa,  and  also  to  the  memorv  of  Father  Denxa,  Director  of  the 
'  ^tican  Observatory,  who  died  in  December  last. 


NOTES. 
j^  Combt  Notih. — M.  Bigourdan  investigates  in  'Comptes  Rendns,' 
"^*>,  ig^  the  orbit  of  the  comet  of  1771,  which  has  hitherto  been 
r^6»rded  as  having  a  strongly  hyperbolic  orbit  («=!  ■009).  This, 
"****eygf^  mainly  depended  on  the  latest  observation  of  the  comet 
^hich  was  made  at  Marseilles  on  July  17.  M.  Bigourdan  has 
*Otmj  tiig  original  manuscript  of  the  Marseilles  observations  al 
**•*  Paris  Ob^n'atory.  and  has  detected  an  error  of  10  seconds  in 
•*«  reduction  of  the  B.A.  on  the  above  day.  Making  this  cor- 
'^'^on,  the  orbit  appearg  to  be  an  ellipse  («=o'998). 

The  '  Bulletin  Astronomique '  for  June  contains  definitive 
^eniBntB  of  Comet  189a  V.  (Barnard)  by  M.  Coniel.  Prof.  Porter 
^*^  proriously  published  elements  from  observations  extending 
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from  Oct.  13  to  Nov.  21,  and  these  are  used  in  the  formation  of 
an  epheineris  for  comparison  with  the  observations  in  the  present 
investigation.  There  is,  however,  an  additional  observation  avail- 
able made  at  Nice  on  Dec.  8.  The  following  are  the  final  most 
probable  elements  and  the  probable  errors  of  each : — 

EiK>ch  1892  Oct.  22*5  Paris  M.T.  Probable  Error. 

M    352'^  34'    o'  25; 

^ 36      8     4  49' 

v 16    31    28    1  30' 

S     206   30  57    I  i892'o.  11' 

' 31    i6  19  J  5i' 

h 544''*o99  25 

log  a      ...  0-54289  0*0130 

Period....         6^-52  oy-3i 

If  the  period  should  be  as  great  as  6^*65,  the  comet  may  be  seen 
at  its  next  return  in  1899,  but  otherwise  not  before  1905  or  even 
1911. 

M.  Couiel  discusses  the  question  of  the  former  identity  of  this 
comet  with  that  of  Wolf,  the  conclusion  being  that  this  identity 
is  highly  probable,  but  the  date  of  the  separation  he  places  in 
1 8 16,  or  even  earlier;  perturbations  by  both  Jupiter  and  Mars 
are  required  to  account  for  the  modification  of  their  orbits.  The 
period  is  more  likely  to  fall  below  than  above  6*52  years. 

Dr.  Bredichin  has  just  published  a  discussion  of  the  movementir 
of  the  substances  emitted  by  the  Comets  1893  IV.  and  1893  11. 
based  on   the   photographs  of   Profs.    Barnard   and   Hussey   re 
spectively    (*  Bulletin    of    the    Imperial   Academy   of    Sciences, 
St.  Petersburg,  1895  May).     In  the  former  case  the  photograph 
indicate  (i)  that  the  cone  of  emission  of  the  matter  project 
from  the  nucleus  made  oscillations  round  the  radius  vector;  an 
(2)  that  this  matter  was  not  uniformly  projected,  but  in  jets  o 
different  duration  and  different  density,  which  is  further  confirm 
by  the  existence  of  several  detached  masses  of  nebulous  matte 
An  examination  of  the  position  of  these  masses  on   consecutiv* 
days  affords  a  measure  of  the  rapidity  with  which  the  matter 
the  tail  is  projected  from  the  nucleus.     Dr.  Bredichin  divides  tailX 
into  two  types.    The  first  he  supposes  to  be  due  to  hydrogen  ;  th 
main  tail  of  the  Comet  1893  IV.  was  of  this  type,  though  it 
sionally  sbo\\ed  jets  of  the  second  type.     The  second  type  is  th 
of  1893  II.,  in  which  the  rate  of  projection  from  the  nucleus  wi 
determined  to  be  400,000  miles  per  hour  from  the  photographs 
Prof.  Hussey.     Dr.  Bredichin  deduces  that  the  molecular  w*eig! 
of  this  substance  is  jL  of  that  of  hydrogen, and  conjectures  that : 
is  identical  with  the  material  forming  the  streamers  of  the  Sol^& 
Corona. 

There  is  another  article  on  Comet  1893  II.  in  'Popular 
tronomy '  for  June,  by  Prof.  Hussey.     This  is  accompanied  by 
reproduction  of  a  beautiful  photograph  of  the  comet  taken  at 
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•ick  Observatory,  1893  July  i^.  This  shows  very  clearly  the 
*tached  masses  of  matter  in  the  tail  alluded  to  above.  By  the 
^r^mparison  of  two  photographs  takeu  on  the  same  day,  three  of 
lese  masses  were  shown  to  be  receding  from  the  nucleus  at  rates 
^  45,  53,  and  60  miles  per  second  respectively.  They  must 
^refore  have  moved  very  considerably  during  the  exposure  of 
€  plates  (70  minutes),  and  this  must  be  allowed  for  in  the  inter- 
p> rotation  of  the  photographs.  Prof.  Hussey  comments  on  the 
grr«afc  increase  in  our  knowledge  of  the  structure  of  comets'  tails 
^?*'liich  photography  has  brought  about,  and  contrasts  the  compli- 
cated forms  thus  revealed  with  the  symmetrical  carved  hollow 
cone  shown  in  the  drawings  of  the  tails  of  so  many  comets  pre- 
viously to  the  application  of  photography. 

Tixe  same  number  of  *  Popular  Astronomy '  describes  a  search 
ttia<io  by  Mr.  William  Brooks  for  the  periodical  Comet  1889  ^  • 
(■Brooks),  of  which  we  recently  gave  a  search  ephemeris  by  Prof. 
Charles  Lane  Poor.  The  comet  was  sought  both  visually  and 
pt^o-tographically,  the  sky  being  quite  clear,  but  without  success. 
It  vvtH,  however,  be  much  more  favourably  placed  next  year. 


^e  Damoiseau  Prize  of  the  French  Academy  of  Sciences  for 
i8q^  is  offered  for  the  best  dissertation  on  the  orbit  of  Halley's 
^otnet,  with  a  view  to  the  prediction  of  the  circumstances  of  the 
^®^t  return  in  19 10. 


David  E.  Packer  contributes  a  letter  to  the  *  Journal  of  the 

^rttish  Astronomical  Association,'  giving  some  evidence  for  the 
©xistence  of  an  eleven-year  period  of  comet  frequency  (telescopic 
^^^tiets  being  excluded  from  the  research).  He  associates  this 
P^^od  with  that  of  sun-spot  activity.  It  is,  however,  very  difficult 
^^  conceive  that  the  supposed  periodicity  of  cometary  apparitions 
^^^^  be  other  than  a  chance  coincidence,  when  one  considers  the 
^^tire  independence  to  one  another  of  the  orbits  of  different 
^^^*xietfl,  and  the  fact  that  planetary  perturbations  may  alter  their 
I^^^iods  by  years,  or,  in  many  cases,  even  by  centuries.  Thus, 
^^«u  if  such  a  relation  existed  at  any  one  time,  it  would  be  an 
^^Hinently  unstable  one,  whose  permanent  maintenance  appears  to 
'^^  impossible.  A.  C.  D.  C. 

Minor  Planet  Notes. — Dr.  Berberich  announces  that  the 
X^lanet  BX,  discovered  by  Charlois  on  May  18,  is  probably  identical 
^*^th  (156)  Xanthippe,  which  has  been  missing  since  1875,  the 
^^^*rof  its  discovery.  Should  this  identity  be  confirmed,  it  reduces 
**^e  number  of  missing  planets  (discovered  previously  to  1890)  to 
^^htonly. 

One  of  these  is  (132)  Aethra,  discovered  in  1873  and  observed 
V^'Ja  June  13  to  July  5  in  that  year,  which  has  never  been  seen 
^^ce.  Its  re-diacovery  is  greatly  to  be  desired,  on  account  of  its 
^^xiall  perihelion  distance.     Dr.  Luther  gives  a  search  ephemeris 
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for  the  present  year  in  Ast.  Nach.  3292,  whicb  we  give  below 
(abridged) : — 


R.A. 

JS.  Dec. 

RA. 

N.  Beo. 

1895. 

h     m 

0 

1895. 

h     m 

0 

Aug.      1 . .  .  . 

'    51 

3^'3 

Oct.  24. . . . 

I    22 

39*o 

i3- 

«   57 

37'9 

Nov.   5 . . , . 

I     10 

36-7 

25.... 

2     0 

39'3 

17.    .. 

I       I 

33*9 

Sept.     6 . .  . . 

2     0 

40-4 

29. . . . 

0    56 

3i'o 

18.... 

»   55 

41-1 

Dec.  II.... 

0    56 

28-2 

30.... 

'   47 

41*2 

23.... 

^  I       0 

25-9 

Oct.    12 

I  35 

40*6 

Date  of 

Date  of 

PlaneL 

Discover}'. 

Digcoverer. 

No. 

Planet. 

Discovery.    Disooverer. 

^E... 

1 894  Nov.    I 

Wolf. 

39' 

BM... 

1894  Dec.  19     Charlois. 

BF... 

Nov.    4 

j» 

39* 

BN... 

Dec.  28 

BG... 

Nov.    4 

>) 

393 

BF... 

1895  Feb.  23     Wolf. 

BH... 

Nov.  19 

Borrelly. 

394 

BU... 

Mar.  15     Charlois. 

BK... 

Nov.  30 

Charlois. 

395 

BT... 

Mar.  1 6     Wolf. 

BL ... 

Deo.     I 

>» 

396 

• 

The  magnitude  at  opposition  is  about  11.  It  is  to  be  hoped 
that  the  possessors  of  large  instruments  will  take  part  in  the 
search  either  photographically  or  visually.  It  should  extend  20" 
in  R.A.  and  nearly  1°  in  Dec.  on  each  side  of  the  ephemeris 
place. 

The  following  planets  have  received  permanent  numbers ; — 


No. 

397 
398 

399 
400 

401 


BD,  BO,  BQ  have  not  been  sufficiently  observed  to  receive 
purmanent  numbers ;  while  BJ,  BR,  BS,  BV  were  found  to  be 
identical  with  the  planets  369,  379,  ^;^^,  203  respectively. 

401  has  been  named  Ottilia,  and  369,  discovered  by  Borrelly 
1893  July  4,  has  been  named  Aiiria.  A.  C.  D.  C. 

Obskiivatio>'  of  Jupitee's  Satellites. — Appropriately  enough  - 
remembering  Mr.  Marth's  remarks  at  the  last  R.  A.  8.  meeting- 
there  has  come  to  hand  recently  a  paper,  by  M.  Landerer,  on 
subject  of  Jupiter's  satellites.     This  is  a  new  edition  in  Frenc 
of  a  work  published  in  1892,  which  gives  tables  for  readily  com 
puting  the  latitude  and  radius  vector  of  any  of  the  satellite 
the   only   argument    required    being   the   date.      The    object    o 
these  tables  is  naturally  to  assist  computers  who  compare  theor*^ 
with  the  results  of  observation,  and  the  author  calls  attentio 
to    some    corrections   to   data    that    he   has   evolved   ('Compt 
Rendus,'  vols.  cxiv.  &  cxviii.).     He  points  out  that  observation 
of    the  third  satelhte  in   1899,  or  better  still  in  1905,  will 
especially  useful  for  determining  the  correction  to  the   longitu 
of  satellite  III. 

M.  Landerer  is  of  opinion  that  observations  of  transits  of 
shadows   across   the   disc   are   preferable   to   the   observation   ^ 
eclipseK,  because  the  difficulty  of  finding  the  instant  when  t 
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uitre  of  tJie  shadow  is  on  the  edge  of  the  disc  is  not  so  great  iw< 
-t^t^at  of  finding  when  in  an  eclipse  the  centre  of  the  satellite  is  at  the 
^<ige  of  the  shadow.     He  gives  a  geometrical  investigation  of  the 
4^  uestion  of  finding  the  desired  instant  in  the  case  of  the  transit  of 
^  shadow  from  the  observed  times  of  interior  and  exterior  contact. 
I^^ferring  to  the  long  time  that  sometimes  elapses  between  these 
l>'^^o  last-mentioned  phenomena,  an  observation  by  M.  Flammarion 
i^<    quoted,   when   the   shadow    occupied    twenty-six    minutes   in 
'ossing  the   limb.      The   value   of   this   interval   computed    by 
.  Landerer's  formula  for  this  occasion   would   be  twenty-two 
inutes,  which  may  be  considered  a  satisfactory  agreement,  remem- 
bering that  accidental  circumstances  of  observations  are  not  taken 
info  account  bv  the  formula. 


TiHE  measures  of  the  diameters  of  Jupiter's  Satellites  referred 
to    lyy  Mr.  Lewis  at  the  R.  A.  S.  meeting  reported  in  this  number 


Cleans  of  Equatorial  and  Polar  diameters  as  observed  at 

I.  II.  III.  IV. 

Chicago i''ii4         o^-qSo         1778  1*457 

Lick 1*048         0*870         i'52i  1*430 

Greenwich    . .      i  *o84         o  '959         i*454         i'35o 

e  measures  of  the  equatorial  and  polar  diameters  respectively 
*^    ob>«served  at  Greenwich  are : — 

L  II.  III.  IV. 

Equatorial    ....      1*052         0*921  i*449         i*354 

Polar    1*115         0-997  1-458         1*347 


o€ 


.  See  haft  re-determined  the  orbits  of  05  535  (^  Equulei)  and 
.        ^  3062,  and  finds  elements  differing  very  little  from  the  previous 
^^^T^minations.     This  is  very  satisfactory,  and  we  may  consider  the 
5^^^**ods  1 1*45  years  and  104-61  years  respectively  as  very  near  the 

»,^S  3062  is  a  fairly  easy  object  (ar=  i"*37) ;  but  ^Equulei  is  more 

r^^onlt  (a  =  o"-45),  and  as  it  is  one  of  the  most  rapid  binaries 

^^Own,  if  not  the  most  rapid,  it  is  "  worthy  of  special  attention  from 

^Bervers  who  have  large  telescopes."    Dr.  See  gives  for  ephemeris 

t.  9  h 

1895*5  247°-o  0*12 

1896-5  215  '2  0-31 

1897-5  207  -2  0-47 


A  noTE,  which  may  be  regarded  as  an  addendum  to  Mr.  Stone's 
^^parison  of  the  Badcliffe  Catalogue  1890  with  others  (M.  N. 
:?-A.S.  1895  March),  is  published  in  Ast.  Nach.  3287.  Mr.  J.  G. 
^^rter,  of  the  Gncinnatti  Observatory,  has  caused  a  comparison 
^^  be  made  of  the  Cincinnatti  Catalogue  1890  with  the  Badcliffe 
*^9o,  with  the  results  as  given  below : — 
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Arranging  the  stars  in  R.A. : 

Aa  sin  ^. 

o**  to    6** +o"-o5i 

6    „  12    +0-093 

12    „   i8    -f-o  '070 

18    „     o    4-0*083 

In  order  of  N.P.D. : 

-0-037 

-|-0'002 
+  0-058 
+  0*107 
-|- 0-129 

A5  represents  the  difference  of  N.P.D.,  and  the  differences  in 
all  cases  are  taken  in  the  sense  Cincinatti— Eadcliffe. 

The  places  of  the  Cincinatti  Catalogue  in  both  elements  depend 
on  the  system  of  the  Berliner  Jahrbuch,  The  Bight  Ascensions 
of  the  Eadcliffe  on  Greenwich  clock-star  lists.  The  differences  of 
N.P.D.  are  comparable  in  magnitude  and  in  sign,  so  far  as  the 
Radcliffe  Catalogue  is  concerned,  with  those  found  by  Mr.  Stone's 
comparison  mentioned  above. 
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74 
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A  cx)BRE8PONDENT  writes  : — "  In  reference  to  the  quotation  from 
the  Bishop  of  Salisbury  respecting  Dante's  astronomy,  in  the 
*  Observatory*  for  June,  I  write  to  say  that  Longfellow,  in  his  notes 
to  Dante,  quotes  from  Dr.  Barlow,  who  thinks  that  Dante  referred 
to  the  first  inhabitants  of  Europe  and  Asia,  and  not  to  Adam  and 
Eve. 

"  Dr.  Barlow  quotes  a  passage  from  Humboldt's  '  Cosmos,'  which 
speaks  of  the  Southern  Cross  being  visible  in  northern  latitudes : — 

''  *  It  began  to  become  invisible  in  latitude  52^30'  N.  2900  years 
before  our  era,  since,  according  to  Galle,  it  might  previously  have 
reached  an  altitude  of  10°.  When  it  disappeared  from  the  horizon 
of  the  countries  of  the  Baltic,  the  Great  Pyramid  had  already  been 
erected  more  than  500  years.' — Cosmos,  2. 

"  Longfellow  states  the  three  stars  of  Canto  8  to  be  those  which 
the  Bishop  names  '  the  Alpha  of  Eridanus,  of  the  Ship,  and  of  the 
Golden  Fish.' 

"  From  the  Hon.  W.  W.  Vernon's  *  Headings  on  the  Purgatories ' 
I  quote  the  following  : — *  Philalethes  says  that  Dante  may  have 
heard  of  the  existence  of  the  Southern  Cross  from  Marco  Polo,  who 
in  1295  was  in  Venice  after  his  return  from  his  voyage,  which  he 
had  pushed  as  far  as  Java  and  Madagascar/  " 

The  Publishers  of  '  Knowledge '  ask  us  to  announce  that 
Dr.  Isaac  Eoberts,  F.R.S.,  has  kindly  offered  to  continue  in 
that  periodical  his  exquisite  selection  of  Photographs  of  Stars, 
Star-Clusters,  and  Nebulae,  and  the  first  photograph  will  appe^ 
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shortly.  The  series  is  intended  to  be  in  continuation  ot" 
.  Roberts'  work — '  A  Selection  of  Photographs  of  Stars,  Star- 
es 1.  masters,  and  Nebulae ' — recently  published,  and  which  has, 
a^ii  :Bnissibly,  contributed  largely  to  the  extension  of  the  knowledge 
o  Jr      astronomical  phenomena. 

"W^E  have  received  from  Mr.  C.  Leeson  Prince,  of  Crowborough, 
record  of  the  great   frost  of  January  and   February  1895, 


cc::^:t3trasted  with  some  observations  of  other  severe  frosts,"  whicli 
gi^ves,  besides  the  temperature  records  of  last  winter,  complete 
aMi:M.<il  interesting  details  of  the  temperature  of  every  winter  since 
1^5  :i6 — those  from  the  year  1843  being  Mr.  Prince's  own  records 
in..2:fc^eat  Crowborough  or  in  its  neighbourhood.  It  appears  that 
tfcm  ^^  recent  frost  was  the  most  protracted  since  that  of  18 14. 

Ht  may  not  be  out  of  place  to  put  on  record  here,  that  the 
S1->^sihzada  has  not  visited  (xreenwich  Observatory.  It  was  pro- 
p«:i^^ed  that  he  should  do  so,  and  arrangements  were  made  for  his 
r^^i^^ption  on  June  7  ;  but  circumstances  willed  otherwise,  and  he 
d£  oi  not  get  nearer  than  the  Park  gates.  Nevertheless,  most  of 
tJ"^^^^  daily  papers  informed  their  readers  next  morning  that  he  had 
fc^^^^^n  shown  over  the  Observatory  by  the  Astronomer  Royal,  and 
^^•-^id  been  much  impressed  by  what  he  saw. 

Jt  will  probably  have  occurred  to  Fellows  who  attend  the 
'^  ^^=^tings  of  the  Royal  Astronomical  Society  that  the  attendance 
?*-^^»ring  the  Session  just  closed  has  been  considerably  larger  than 
^'^  _  former  years.  The  book  in  which  some  persons  who  attend 
^^^~ mAq  their  names  is  not  a  very  accurate  record,  but  we  have 
''^'^^t-son  to  know  that  the  entries  bear  out  the  fact  to  some  extent. 

)r.  O.  Backlund  has  been  appointed  Director  of  the  Poulkova 
'«ervatory,  in  succession  to  Dr.  T.  Bredichin,  whose  resignation 
announced  in  our  February  number. 

^HE   Paris  Academy  of   Sciences   have  elected  Dr.  Backlund 
^^T^sponding  Member  in  the  section  of  Astronomy,  to  fill  the 
^^■^■"^^nncy  caused  by  the  death  of  Dr.  R.  Wolf. 


— [b.  S.  S.  Hough,  of  St.  John's  College,  has  been  elected  to  the 
*^^^*5Wj  Newton  Studentship  of  Astronomy  in  the  University  of 
^^^^oibridge  for  three  years  ending  June  15,  1898. 


^BIb.  Chahles  Cheee,  Director  of  the  Kew  Observatory,  is  to  b; 
^^"^^^ted  Doctor  of  Science  of  Cambridge. 


From  an  Oxford  Note-Book. 


I  should  like  to  draw  the  attention  of  those  who  might  by 

cVia,nce  overlook  it,  to  the   Memoir  of  Lewis  Morris  Rutherfurd, 

^^ich  Dr.  B.  A.  Gould  has  just  read  before  the  National  Academy 

0^  Sciences.     Dr.  G-ould  has  been  hard  at  work  on  the  memoir  for 

^ore  than  two  years,  and  though  there  is  a  note  of  despair  in  the 

?^face,  those  who  trust  the  reputation  of  the  writer  even  against 
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his  own  judgment  will  not  be  disappointed  in  the  achievement. 
It  cannot  be  too  often  or  too  emphatically  recalled  what  Ruther- 
f urd  did  in  stellar  photography  and  spectroscopy,  and  I  make  no 
apology  for  quoting  the  following  remark  made  in  1865  (Am.  J. 
of  Sc.  ixxix.  p.  308) : — 

''  The  power  to  obtain  images  of  the  9th  magnitude  stars  v^-ith 
so  moderate  an  aperture  (ii:J  inches)  promises  to  develop  and 
increase  the  application  of  photography  to  the  mapping  of  the 
sidereal  heavens  and  in  some  measure  to  realize  the  hopes  which 
have  so  long  been  deferred  and  disappointed.  It  would  not  be 
difficult  to  arrange  a  camera-box  capable  of  exposing  a  surface 
sufficient  to  obtain  a  map  of  2°  square,  and  with  instruments  of 
larger  aperture  we  may  hope  to  reach  much  smaller  stars  than  I 
have  yet  taken.  There  is  also  every  probability  that  the  chemistry 
of  photography  will  be  very  much  improved  and  more  sensitive 
methods  devised." 

We  are  now  engaged  in  the  mapping  of  the  heavens  in  portions 
2°  square  as  Kutherfurd  foretold  30  years  ago ;  and  the  chemical 
improvements  which  he  foresaw  have  obviated  the  necessity  of  a 
much  larger  aperture.  

But  concerning  these  same  star-maps,  a  danger  which  was  hinted 
at  in  these  Notes  some  time  ago  seems  to  be  a  very  real  one — 
that  of  the  disappearance  of  the  smaller  images  from  the  photo- 
graphic film  in  course  of  years.     Dr.  Roberts  writes  to  me  : — 

"  Since  writing  to  you  I  have  examined  some  of  the  stellar 
negatives  which  I  took  in  February  1886,  in  March  1886,  and  in 
March  1887.  Each  of  these  negatives  covers  fully  2'^x  2°  of  the 
sky  with  the  centre  in  R.A.  9^  40"  and  declination  north  72®  ;  the 
exposure  of  the  first  and  second  was  during  15  minutes  each,  and 
of  the  third  60  minutes.  Within  a  month  of  the  taking  of  these 
plates  I  counted,  by  aid  of  a  microscope,  all  the  stars,  from  the 
brightest  down  to  the  faintest,  visible  on  the  films,  and  a  week  ago 
(May- June,  1895)  I  again  counted  the  stars  under  conditions 
similar  to  those  of  1886-87  ;  follo\\ing  are  the  results  : — 

"  On  the  plate  1886  Feb.,  403  star-images  were  counted,  but 
on  the  same  plate  in  1895  June  272  star-images  could  be  counted, 
thus  showing  the  total  disappearance  of  131  star-images  from  the 
film  in  the  period  of  9I  years. 

"On  the  plate  1886  March,  364  star-images  could  be  countedr 
but  on  the  same  plate  in  June  1895  only  234,  thus  showing  the 
disappearance  of  130  star-images  in  9^  years. 

"On  the  plate  1887  March,  403  star-images  were  counted,  but 
on  the  same  plate  in  1895  June  only  344,  thus  sho\*'ing  that  59 
star-images  had  disappeared  in  about  8  years. 

"The  negatives  have  always  been  kept  in  grooved  boxes  in  dry 
rooms,  and  seldom  exposed  to  light,  but  the  films  have  not  been 
varnished.  The  gelatine-bromide  plates  were  obtained  from  the 
well-known  makers  of  the  most  sensitive  plates  in  those  days,  and 
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films  do  not  indicate  deterioration,  unless  it   be  a  slightly 
^ve^  tint,  which  I  suspect.     The  plates  are  developed  with  pyro 
ammonia. 

These  facts  are  without  reserve  at  your  disposal,  and  I  do  not 
d  myself  to  make  any  use  of  them." 


TJE  deep  sympathies  are  with  Sir  Robert  Ball,  who  has  lost 
bi^  younger  brother,  Dr.  Valentine  Ball,  C.B.,  F.R.S.,  the  distin- 
g«-iistied  Director  of  the  Irish  National  Museum  in  Dublin. 
vSt^i-ting  life  in  the  Geological  Survey  of  India,  Mr.  A^aleiitine  Ball 
^^t^mded  his  researches  in  the  directions  of  zoology  and  anthro- 
polo^^y ;  and  his  miscellaneous  but  sound  knowledge  fitted  him 
^oi^  tVie  directorship  of  a  great  Museum  in  an  exceptional  degree. 
H^  sxicceeded  the  Eev.  Dr.  Haughton  in  the  Chair  of  Geology  at 
*^<-*Hlin  in  1881,  and  Dr.  Steele  as  Director  of  the  National 
^^^^-is^um  in  1883,  resigning  the  Chair  of  Geology  in  order  to  take 
this  position,  which  was  so  admirably  suited  to  his  tastes  and 
'^ap^a.c^ities.     He  died  somewhat  suddenly  on  June  15  last. 


10 
ext: 


^  M  indebted  to  Major  E.  A.  Murdoch,  R.A.,  Assistant  Super- 
dent  of  Records  at  Woolwich,  for  the  following  interesting 
ot  from  the  Records  : — 


"  Obdxance  Waerant.     16  Sep.  1675. 
r  Master  General  of  the  Ord" 
J  Surveyor 
Clarke  Ordnance 
^  Storekeeper. 


Present  < 


rdered  that  y®  one  third  part  of  y*  ould  unserviceable  gun- 
P^^^^'^^r  now  in  his  Majestie*s  stores,  y*'  whole  in  y®  Tower  being 
573  twirH  80  lb  stoweable  :  55  barr.  10  lb  reparable:  45  Barr. 
9^  *t>  nett.  and  654  Barr.  more  unserviceable  now  returned  from 
^^^^^^Tuouth,  be  forthwith  issued  and  dd.  to  Mr.  Polycarpus 
^  ^^^*^on,  he  paying  for  y*^  same  into  y*"  Treasury  of  y**  said  office 

^     *^^s  Maj^*^*  Ordnance  after  y®  value  of p  barrell  ready  mony 

5 .  ^^   lb  of  y®  monyes  to  be  apply ed  and  made  use  of  according  to 
^^  -*Vta""  law  warrant  for  building  an  house  for  an  Observatory  at 

."^^  oordite  is  found  to  be  a  great  success  after  all,  this  precedent 
^  ^Ht;  perhaps  be  used  to  get  astronomical  funds  from  the  sale  of 
•  ^x!?^^  gunpowder  ?  The  Astronomer  Royal  should  be  interested 
^      "^i*.  Campbell  Bannerman's  successor. 


.     ""^  ^^  Astrological  Note  last  month  brought  me  a  welcome  and 

^^^i^eetine  letter  from  General  Tennant.     "  The  first  Lord  Lytton 

^  ^  man  who  had  a  queer  collection  of  strange  knowledge,  and 

^*^l>ly  he  got  some  iiiformation  as  to  the  astrological  meaning  of 

^i^cbel  from  an  out-of-the-way  book.     Anyhow,  in  *  What  will 

^^  do  with  it  ? '  he  makes  Merle  the  Cobbler  say  (Chap.  XIX.)  :— 
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"  '  What  the  plague  did  the  'Stronomers  discover  Hen 
for?  You  see,  Sir,  things  odd  and  strange  all  come  aloi 
Herschell.  He's  an  awlhil  Star  for  females  !  hates  them 
poison.  You  see  Herschell,  though  he  be  a  sinister  chap 
specially  in  affairs  connected  with  other  sex,  disposes  the  Ni 
to  dive  into  the  mysteries  of  Nature/  " 

I  am  also  informed  by  another  correspondent  that  Hersche 
Neptune  were  studied  by  astrologers  from  the  date  of  theii 
covery,  but  less  is  known  of  their  attributions  than  of  those  pi 
which  were  known  to  the  old  astrologers.  **  The  attributio 
Neptune  are  still  being  investigated  by  my  astrologer  as  w< 
by  others,  though  there  are  some  who  aver  that  Neptune  hj 
influence  upon  our  destinies,  on  the  ground  that  it  belon 
another  solar  system."  

A  PEOFOS  of  the  examination  vagaries  noticed  last  mon 
correspondent  kindly  sends  me  the  follovWng  specimen 
questions  set  some  20  years  ago  to  a  class  of  schoolboys : — 

1.  Explain  the  following  passage,  and  illustrate  from  Hesiod  and  Virg 

eirpaanov  ecrre  dfj  a<piv  di'UToXds  eyut 
darpwv  evei^a  ras  re  ^vtTKpcrovs  Svaen. 

2.  Explain  with  figures  the  theories  of  eccentric  and  epicyclic  motion. 

3.  Show  how  the  Sun's  action  tends  to  alter  the  Moon's  orbit,  and  e: 

fully  the  inequality  called  the  evection. 

The  chief  interest  of  these  lies  in  the  comments  made  by  S 
B.  Airy  on  them.  **One  of  the  things  which  strikes  me,''  he 
**  is  that  the  examination  is  too  high.  There  is  much  whi 
could  not  answer.  I  should  like  to  know  how  far  your  pupi' 
into  the  first  practical  points  for  which  reading  is  scarcely  n 
sary.  Do  they  know  that  the  stars  rise  and  set  ?  Very 
people  in  England  know  it.  I  once  had  a  correspondence  w 
literary  man  of  the  highest  rank  on  a  point  of  Greek  astronomy 
found  that  he  did  not  know  it."  It  is  not  quite  clear  whether 
noticed  that  the  very  first  question  was  about  this  rising  and  set 


Are  there  any  astronomers,  in  these  days,  interested  in  G 
verses  ?  I  fear  1  cannot  offer  any  personal  testimony  of  vali 
to  the  merit  of  the  following ;  but  they  are  taken  from  '  Se 
Carthusianum '  (p.  115),  and  signed  "  Richard  Claverhouse  Jebb 

TToXvirXdviou  S*  ib<ppa^€  O'l'^TrcTrXe'v/ierap 
d(TTpuiu  KeXev9ovs  trrpotpdca*!,  ijXwv  9\  o9ev 
rip    epx^Tai  KevOfiuiva,  Kal  fiijvtjs  kvkXoi', 
TToiais  eTTwSal^  M\piq.  Ki)Xov^evoi 
treXdyovs  dvavyijroKTir  cv  fieTaXXayals  ; 

being  a  translation  of  a  passage  in  Shelley's  *  Prometheus  Unbo 

(Act  II.  scene  4)  : 

He  taught  the  implicated  orbits  woven 

Of  the  wide-wandering  stars ;  Jind  liow  the  Sun 

Changes  his  lair;  and  by  what  secret  spell 

The  pale  Moon  is  transformed,  wlien  lier  broad  eye 

Gazes  not  on  the  interlunar  sea. 
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THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

J^Hu  lagt;  meeting  of  the  fifth  Session  was  held  at  University 
'^llege,  Gower  Street,  on  Wednesday,  June  26,  the  President, 
-^^-   E.  Walter  Maunder,  in  the  Chair. 

THe  election  of  two  new  members  was  confirmed  by  the  meet- 
^^^^  and  the  names  of  seven  candidates  for  membership  were 
suspended. 

-^tnong  the  presents  announced  were  three  memoirs  containing 
observations  of  Mars  in  1877,  1879,  and  1881-2  by  Prof.  Schia- 
P^^elli.  In  the  letter  accompanying  the  volumes  Prof.  Schiaparelli 
*^^uested  to  be  furnished  with  the  programme  of  the  observations 
^S  ^^^  for  1896,  and  hoped  to  be  able  to  contribute  to  the  work 
^f  the  Section. 

A  letter  from  Mr,  Wawjh,  Director  of  the  Jupiter  Section,  was 
^"^'^d,  drawing  the  attention  of  the  Members  of  the  Section  to 
^    suggestion  of  Captain  Noble  as  to  the  possible  cyclical  move- 
^*^^nts  of  the  Jovian  markings,  and  asking  their  co-operation  in  the 
^^^Uection  of  data  for  the  discussion  of  the  question. 
^    Mr,  Henry  Corder  read  a  paper  on  "  The  Growth  and  Decay  of 
^^H-spots."     He   said  that   he  had  been   continually  impressed 
^^^Jing  the  whole  of  the  recent  sun-spot  maximum  with  the  fact 
pat  the  spots  seemed  to  die  away  as  they  neared  the  western 
"^^b.    Almost  without  exception  the  larger  groups  were  at  their 
^^"^test  activity  betw^een  the  eastern  limb  and  the  centre  of  the 
^^®c,  and  had  in  many  cases  broken  out  near  the  eastern  limb, 
^^^ching  their  maximum  near  the  centre.     He  thought  this  pheno- 
^^enon  was  worthy  of  fuller  investigation  during  the  next  maximum  ^^ 
P^^use  if  the  growth  and  decay  of  sun-spots  were  really  influenced 
^y  the  position  of  the  Earth,  it  should  alw^ays  recur. 

.A  note  by  Miss  Brown  on  the  subject  was  read,  in  which  she 
^^d  that  her  own  observations  led  ner  to  the  conclusion  that, 
^though  undoubtedly  frequent,  the  phenomenon  was  by  no  means 
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a  constant  occurrence,  and  it  would  be  very  unsafe  to  foun* 
theory  on  mere  general  impressions.  Great  allowance  must 
made  for  the  effect  of  foreshortening,  and  there  was  the  \ 
bability  that  a  large  percentage  of  spots  originated  on  the  side 
the  Sun  turned  from  the  Earth,  which  would  naturally  cause 
increased  number  of  larger  spots  to  the  east  of  the  centre. 

Col,  Burtmi-Brown  suggested  that  probably  observations  m 
from  another  planet  might  give  a  very  different  view  of  the  mat 
'He  asked  Mr.  Corder  whether  he  could  offer  any  explanatioi 
the  cause  of  the  phenomenon. 

Mr.  Corder  said  he  had  merely  recorded  his  own  observati( 
and  he  was  anxious  to  learn  whether  they  were  confirmed  by  ot 
observers.  He  had  no  theory  on  the  matter.  PersonaUy  he  £01 
it  difficult  to  believe  that  the  Earth  had  any  influence  in  ' 
direction. 

The  President  said  that  his  own  observations  at  Gi*een\^ich  fi 
confirmed  what  Mr.  Corder  had  said.  Very  early  in  his  w 
in  the  measurement  of  sun-spots  he  had  been  struck  with 
number  of  groups  that  began  as  very  small  groups  at  the  east  li 
and  increased  in  size  until  they  reached  the  centre  of  the  d 
and  then  diminished  so  as  to  disappear,  or  almost  disappear,  bef 
reaching  the  western  limb.  The  natural  suggestion  of  course  \ 
that  this  was  simply  due  to  foreshortening,  that  the  correcti* 
for  foreshortening  were  in  error.  He  did  not,  however,  th 
that  this  explanation  would  hold  good.  There  was  only  one  \ 
to  settle  the  question,  and  that  was  to  take  the  entire  mass 
sun-spots  over  a  number  of  years,  sum  them  up,  and  see  what  & 
of  evidence  the  entire  solar  record  gave.  If  they  found  as 
result  any  evidence  of  the  influence  of  the  Earth  on  sun-sp 
they  would  naturally  conclude  that  the  planets  Venus  aud  Jupit^ 
Venus  on  account  of  its  nearness,  and  Jupiter  on  account 
its  mass — would  have  a  still  greater  effect,  and  the  next  th 
would  be  to  examine  the  sun-spot  records  with  regard  to  the  p 
tions  of  Venus  and  Jupiter,  but  it  would  be  perfectly  fair 
ignore  the  influence  of  these  two  planets  in  the  first  inquiry. 

Mr,  S,  A.  Saumlers  sent  a  paper  on   "  How  to  Determine 
Time  with  a  Small  Equatorial,"  in  which  he  claimed  that  the  t 
might  be  obtained  to  the  nearest  second  by  a  small,  well-mour] 
equatorial. 

Mr,  G.  M,  Seahroke  said  Mr.  Saunders  was  right  as  to  thee 
but  the  main  difficulty  was  that  there  was  usually,  as  far  as 
experience  went,  no  means  of  making  the  necessary  adjustme 
with  small  instruments. 

The  Pi'esident  said  that  they  had  with  them  that  evening  oni 
their  most  valued  members,  Mr.  Marth ;  the  meeting  would  with 
doubt  like  to  hear  some  remarks  from  him. 

Mr,  Marth  delivered  a  short  address,  in  the  course  of   which 
impressed  upon  the  members   the   importance  of  always  gir 
with  every  drawing  or  photograph  the  exact  time  at  which 
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bservatiou  was  made — hours,  minutes,  and  seconds,  and  the 
-place  of  tlie  observers.  Photographs  were  absolutely  useless  for 
^fois  purpose  without  them.  Mr.  Marth  also  referred  to  some 
£  jiteresting  planetary  conjunctions  that  had  lately  occurred.  One, 
transit  of  Venus  over  the  Sun's  disc  as  visible  from  the  satellites 
f  Saturn,  and  another  a  transit  of  the  Earth  and  Moon  visible 
:t''xom  the  satellites  of  Jupiter. 

Mr.  J.  Bartlett  contributed  a  note  on  the  change  of  meaning  in 
'iz.liQ  words  astrologer  and  astronomer,  the  modern  meanings  being 
e  converse  of  those  of  ancient  times. 

Mr.  J.  A.  Holland,  R.N.R.,  sent  a  note  on  a  fireball  observed  at 
^,  and  Mr.  A.  li.  Schntz  contributed  a  paper  on  **  The  Encourage- 
acnt  of  a  Popular  Interest  in  Astronomy. ' 

Tlie  President  said  that  they  had  received  a  very  lengthy  paper 
from  Mr.  David  Paclcer  on  *'  A  Remarkable  Relation  between 
Oomets  and  the  Solar  Variation,"  with  an  illustrative  diagram 
Tvhich  was  before  them.  The  paper  was  too  long  to  be  read,  but 
the  object  was  to  trace  a  connection  between  cometary  appearances 
^n.d  sun-spot  maxima.  The  President,  while  complimenting  the 
^*T^ter  on  the  amount  of  labour  and  research  devoted  to  the  paper, 
thought  that  he  had  failed  to  establish  his  theory.  The  data 
s^^med  too  vague  and  incomplete  to  be  of  much  value. 

A.  photograph  of  the  spectrum  of  Saturn  taken  with  the  spec- 
^oscope  of  the  Allegheny  Observatory,  presented  by  Prof.  J.  E. 
•^^eler,  was  exhibited. 

A.fter  some  routine  business  the  Session  was  closed  and  the 
Meeting  adjourned  until  the  last  Wednesday  in  next  October. 


Adamses  Determination  of  the  Masses  of 
Jupiter's  Satellites, 

~*-^  the  *  Observatory  '  of  July  it  is  reported  that,  at  the  Meeting 
^^    the  Royal  Astronomical  Society,  Mr.  Marth  revived  a  question 
^^*^ich  he  put  for  the  first  time  some  years  ago,  relative  to  the  work 
^*    Adams  on  Jupiter's  satellites.     As  the  question  is  one  which 
^^^ta  only  be  settled  by  inspection  of  the  MSS.,  I  regret  that  I  have 
^^^^Jiained  so  long  ignorant  that  it  was  raised. 
^    Damoiseau's  Tables  are  based  upon  elements,  some  of  which  he 
5^^<i  himself  deduced  from  a  reduction  of  the  observations ;  never- 
"*^^le88  he  retains  others — among  them  the  values  of  the  masses — 
^tiich  rest  upon  data  derived  by  Delambre.     The  two  are  necee- 
^J^^y  inconsistent,  and  in  1875,  Adams,  who  was  then  engaged 
^^t>on  a  revision  of  Damoiseau's  Tables  with  a  view  to  their  con- 
donation, determined   the   following  values  as   consistent  with 
^^*a  of  the  Introduction,  for  the  masses  and  for  Jupiter's  com- 
^ssion : — 

2b  2 
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Adams's  values.  Damoiseau,  Introduction,  p.  ii. 

m   =0*0000283113  w    =o*ooooi6877o 

m    =0*0000232355  m    =0*00002322696 

rn"  =0*0000812453  m"  =0*0000884370 

m"' = 0*00002 1 4880  m" = 0*00004247  5 1 

p— ^^=0*0216623  Compre88ion=  — - 


13*492 

The  method  by  which  Adams  arrives  at  these  numbers  is  the- 
method  of  the  *  Mecanique  Celeste,'  except  that  it  is  unnecessarv- 
to  follow  Laplace  through  the  laborious  determination  of  h  :  h'"  &c.^ 
the  ratios  of  the  eccentricities  relative  to  the  perijove  of  IV.  ;  fo 
the  absolute  values  of  the  quantities  h  may  be  deduced  from  tl^ 
coefficients  of  the  proper  terms  in  Damoiseau's  Introduction,  c.  (^  ^^ 
the  two  terms  in  the  longitude  of  III., 

—  2 A"  sin  (Wj— trj—  -^  -„  k"  sin  (Uj^—2UQ  +  m^\ 

4  ^ 

condense  at  conjunction  into  the  single  term  (p.  viii), 

-i"  5'-o73sin(w3-tir,); 

and  thus  give  h".     Thence  we  find 

h"  :  ^'"=0*045394. 

Delambre's  coefficient  is  —  i"*  5 6'* 7 6,  and  Laplace's  value,  w}m.  ^E^     ich 
depends  upon  this,  is 

h"  :  ;i"'=o*o8i6578. 

This  is  the  only  substantial  discrepancy  between  the  numi 
employed,  and  without  doubt  the  difference  in  the  results  attaij*^^ 
is  mainly  due  to  it. 

In  like  manner,  though  less  simply,  the  ratios  of  the  quantiti 
are  found.     These  being  determined,  we   do  not  require  all 
equations    which   a   complete    application    of  Laplace's    met 
would  demand.      Besides   the  equation  which   gives  m',   Ada 
makes  selection  of  Laplace's  (i)  (2)  (5)  (6)  in   Chapter  IX., 
solution  of  which  yields  the  above  results. 

Of  most  importance  is  the  question  whether  Adams  had  sci 
nised  Damoiseau's  coefficient  —  65''*o73  by  comparison  with 
observations,  and  had  given  it  the  weight  of  his  judgment, 
had  not ;  nor,  so  far  as  I  am  aware,  (Ud  he  ever  contemplate  i 
such    work.     His    anticipation   in   1877 — "that   new   Tables 
Jupiter's  Satellites,  founded  on  more  accurate  elements  than 
employed  by  Damoiseau,  would  appear  before  it  became  necessai^^" 
to  make  the  computations  for  the  Nautical  Almanacs  of  subs*^^ 
quent  *  years" — was  not  founded  upon  any  preparations  of  b^^ 
own  for  that  end. 

There  is  no  reason  to  suppose  that  Adams  attached  any  weigh  ' 
to  the  above  determinations  of  the  masses,  seeing  that  he  nevei^ 
published  the  values  directly ;  the  MS.  appears  to  be  little  more^ 

*  Subsequent  to  1890. 
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han  a  stady  such  as  he  was  in  the  hahit  of  making  upon  any  work 
-^hat  he  was  examining,  in  order  to  test  hy  cross  verifications  the 
.^iccuraey  and  consistency  of  the  whole ;  and  recollecting  the  in- 
^3onsistencies  that  remain  in  Damoiseau's  elements,  we  cannot 
%ave  any  confidence  that  if,  for  example,  Adams  had  selected 
JLaplace's  (3)  or  (4)  in  place  of  (5),  the  burden  of  the  change  in 
^he  masses  would  still  have  fallen  so  predominantly  upon  m'". 

Considerable  expectations  have  been  built  upon  the  fact  that 
^Adams  was  engaged  more  or  less  closely  for  some  years  upon  the 
theory  of  Jupiter's  satellites.  It  will  be  well  to  say  at  once  that 
-^he  chief  fruit  of  his  attention  was  published  in  the  *  Nautical 
^Almanac'  of  1880;  this,  like  all  the  rest  of  his  published  work, 

as  the  result  of  exhaustive  labour,  quite  out  of  relation  to  the 

npretentious  form  in  which  the  outcome  was  presented,  and  only 
-^Jiscoverable  by  searching  tests.  The  lectures  are  indeed  valuable, 
^tit  they  are  designed  rather  as  an  introduction  to  the  theory  than 
an  extension  of  it ;  moreover,  they  are  incomplete,  and  leave 
ut  of  view  some  of  the  most  characteristic  and  difficult  features. 

^Tewcastle-on-Tyne,  1895,  July  17.  E.  A.  SaMPSON. 


On  the  Duplicity  of  the  Solar  Line  Dj. 

-Ajs  soon  as  E-unge  and  Paschen  announced  that  the  yellow  line  of 
the  gas  from  cleveite  was  double,  I  made  some  observations  on  the 
helium  line  in  the  Sun ;  but  at  that  time  I  failed  to  see  the  line 
double  (Chem.  News,  No.  1855),  owing  probably,  as  I  now  believe, 
^  the  thin  cloud  present  at  the  time.  For  with  a  bluer  sky  we 
-"ave  had  no  difficulty  since  in  seeing  D3  as  a  double  line  similar  to 
the  terrestrial  pair  photographed  by  Eunge  and  Paschen. 

In  the  chromosphere  close  to  the  limb  both  components  are 
*^Ually  expanded,  and  then  the  interval  between  them  is  very 
^^*iall,  and  can  be  seen  only  with  some  difficulty ;  but  further  from 
^te  limb,  as  in  prominences,  the  lines  thin  out,  and  form  a  pair  of 
"^ery  fine  lines,  of  which  the  less  refrangible  one  is  much  fainter. 
^  The  pair  of  dark  lines  very  near  the  helium  lines  on  the 
*^88  refrangible  side  furnish  a  convenient  scale  by  which  the 
^paration  of  the  bright  lines  may  be  estimated,  and  showed  that 
*'^©  helium  lines  were  about  the  same  distance  apart  as  the  pair  of 
J'^Uow  lines  of  the  cleveite  gas  according  to  Eunge. 

On  one  occasion,  owing  to  the  shift  through  motion  in  the  line 
^^  sight  of  the  expanded  double  hehum  line,  a  terrestrial  line  was 
®^^ti  upon  it,  as  appears  to  have  been  the  case  in  the  observations 
^^  Belopolsky  (Mem.  Soc.  Spett.  Ital.,  May  1894). 
-J  T*he  observations  were  made  on  the  spectra  of  the  third  and 
r-^^^Urth  orders  of  a  Eowland  grating  having  14*438  lines  to  the 
^^ch,     Xhe  lines  were  seen  double  on  July  10,  u,  and  13. 

William  Huggins. 

^    appreciate  the  importance  of  Dr.  Huggins'  observations  re- 
'^^'^ed  above,  it  will  be  well  to  briefly  recall  the  recent  circum- 
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Htances  relating  to  the  investigation  of  the  question  wbethep 
"  helium/'  hitherto  thought  to  be  an  element  peculiar  to  the  Sun^ 
actuallv  exists  on  our  earth. 

In  making  some  researches  on  the  newlj-discovered  Argon, 
Prof.  Eamsay  observed  in  the  spectrum  of  the  gas  released  from  the 
mineral  Cleveite,  by  warming  with  weak  sulphuric  acid,  a  brilliant 
line  in  the  yellow,  nearly  but  not  quite  coincident  with  the  sodium 
line  D  (Proc.  Roy.  Soc.  1895,  April  25).  When  the  exact  wave- 
length of  this  line  was  determined  (587*49  mm.),  the  line  was  found 
to  be  exactly  coincident  with  the  line  1)^  of  the  solar  spectrum 
attributed  to  the  unknown  substance  helium.  The  conclusion, 
therefore,  was  generally  accepted  that  helium  existed  as  a  terrestrial 
element,  until  Profs.  Eunge  and  Paschen,  of  Hanover,  making  a 
careful  determination  of  the  wave-length  of  the  bright  yellow  line 
in  the  spectrum  of  the  cleveite  gas,  with  a  Rowland  concave 
grating  of  6*5  metres  radius,  showed  this  line  double :  **  its  less 
refrangible  component  is  much  weaker,  but  comes  out  quite  bright 
when  the  stronger  one  is  brilliant.''  The  pair  of  lines  were  pho- 
tographed and  from  measurements  And  interpolation  with  respect 
to  the  adjacent  known  iron  lines,  the  wave-lengths  were  found  to- 
be,  for  the  strong  component  X  =  5875*883,  and  for  the  weaker 
X= 5876*206  ('  Nature,'  1895,  June  6)  *.  This  seemed  to  negative 
the  proposition  that  the  line  in  the  cleveite  spectrum  was  due  to- 
helium,  as  the  D,  line  in  the  solar  spectrum  had  hitherto  been 
supposed  to  be  single,  although  it  is  worth  remembering  that 
Prof.  Belopolsky  stated  last  year  (Mem.  Societa  Spett.  Ital.,  May 
1894)  that  he  had  seen  two  terrestrial  lines  at  the  sides  of  the 
helium  line,  whose  positions  are  now  found  to  agree  fairly  well  with 
Runge's  lines.  The  problem  therefore  seemed  at  this  point  to  lie 
with  astronomical  spectroseopists  to  determine  whether  the  D,  line 
in  the  solar  spectrum  is  single  or  double  ;  and  as  Dr.  Huggins  says, 
he  at  once  set  about  making  the  necessary  observations,  with  the 
result  he  gives  above. 

Prof.  G.  E.  Hale,  the  eminent  solar  spectroscopist  of  Chicago,^, 
seems  to  have  experienced  the  same  difficulty  as  Dr.  Huggins  ii 
seeing  the  duplicity  in  the  chromosphere  line  close  to  the  limb 
He  contributes  some  valuable  observations  to  the  investigatio"^^^ 
in  a  note  of  June  24,  published  in  Ast.  Nach.,  No.  3202  : — *'0^ 
June  20  I  examined  a  bright  prominence  at  P.  A.  67°,  arxrrj 
immediately  detected  an  inconspicuous  bright  line  on  the  h 
refrangible  side  of  D3  in  the  fourth  order  spectrum.     Measa 


*  The  latest  determination  of  the  wave-lengths  of  the  helium  lines  made^ 
Profs.  Runge  and  Paschen  is  published  in  *  Sitzungsberichte  der  Akademie 
Wissenschaften  zu  Berlin'  for  1895,  June  20.     In  this  they  give  the 
lengths  of  each  of  the  series  of  the  lines  due  to  helium  as  found  from  clev 
and  compare  these  with  the  wave-lengths  of  the  corresponding  hydrogen  I 
in  the  same  spectrum.     The  differences  of  the  reciprocals  of  the  wave-lei 
expressed  in  tentli-metres  is  approximately  com*tant,  showing  that  the  heL 
lines  have  a  rhythmical  relation  to  those  of  hydrogen. 
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le  separation  of  the  components  were  made  with  a  filar  micro* 
r  by  Mr.  Eilerman,  my  assistant,  and  myself,  and  ga?e 

June  20.     Hale o'354  tenth-metres. 

„           Ellerman    ..   0*359  « 

June  21.     Hale o'.357  »» 

Mean  0*357 

Op  account  of  the  position  of  the  prominence  on  the  Sun  and' 
oonsequent  motion  in  the  line  of  sight,  I  preferred  to  deter- 
the  wave-length  of  D3  in  the  chromosphere  at  the  north  and 
soi-Ltla  poles.  In  the  prominence  both  components  of  D3  were 
i^ar"r*ow  and  sharp,  the  brighter  one  appearing  to  be  the  broader  of 
^^«^  two.  In  the  chromosphere  the  width  of  Dg  was  found  to  be 
al>out  0*54  tenth-metres  and  the  fainter  component  could  not  be 
*^^ti.,  probably  on  account  of  the  considerable  width  of  the  primary." 
THe  wave-length  of  the  D3  Hne  was  measured  on  the  same  days 
^^'^I'tli  the  slit  tangential  to  the  north  and  south  poles,  with  reference 
*^  the  iron  line  at  X  5862*580  and  the  D,  line  at  X  5890*182 
(^Kowland).  The  mean  result  for  D3  gave  X=  5875*924.  This 
^*^luo  is  less  than  Rowland's  value  for  D3  (5875*982)  and  greater 
tHan  Bunge  and  Paschen's  wave-length  (5875*883)  for  the  strong 
^*^toponent  of  the  yellow  line  given  by  the  new  gas.  Eungo  and 
A  aschen's  measure  of  the  distance  between  the  component  lines  is 
^^ ^^3  tenth-metres. 

On  Jime  24  Prof.  Hale  was  able  to  see  the  duplicity  of  the  line 

^   "tbe  chromosphere  with  much  difficulty,  and  he  suggests  that  the 

"'^screpancy  between  his  measure  of  wave-length  of  D,  and  the 

siixaller  value  mentioned  above  is  due  to  the  fact  that  his  measure 

^^iS    affected  by  a  small  error  on  account  of  the  presence  of  the 

^'^i-'it  component  on  the  less  refrangible  side  of  D3 ;  also  he  refers 

^^     M.  Belopolsky's  opinion  that  the  duplicity  of  the  D,  line  is 

^^ised  by  the  superposition  of  telluric  lines  : — **  I  have  examined 

^'^^  telluric  lines  to  which  he  refers,  and  have  found  that  the  more 

^^^J^ngible  one  sometimes  seems  to  cause  an  apparent  doubling 

^^    t)j.     The  less  refrangible  component  of  D3  of  which  I  have 

^^asured  the  positions  cannot,  in  my  opinion,  be  accounted  for  as 

"^-^  Belopolsky  suggests.     It  falls  on  the  violet  side  of  the  more 

^^tungible  of  the  pair  and  not  between  the  two  lines.     I  have 

*puiid  it  most  clearly  visible  with  a  high  sun  when  the  telluric 

^^ties  are  faintest.     Moreover,  it  is  seen  when  the  D3  line  is  so 

5^**row  that  all  parts  of  it  are  less  refrangible  than  these  telluric 

Ixxies." 


The  Time-Service  of  the  Hongkong  Observatory. 

,  ^K  main  purpose  of  the  astronomical  branch  of  this  observatory 
?^  th6  determination  of  Local  Time,  and  for  this  the  observatory 
^    furnished  with  a  Troughton  and  Simms  transit-instrument  of 
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3  feet  focal  length  and  3  inches  aperture.  The  reticule  is 
provided  with  one  movable  and  seven  fixed  vertical  wires,  and  the 
transits  are  registered  on  a  chronograph  of  Sir  Howard  Grubb's 
make,  which  is  marked  from  the  standard  sidereal  clock,  and  is 
furnished  with  RusselFs  electric  control.  In  1884  a  meridian 
mark  was  fixed  11,354  feet  to  the  south  across  the  harbour.  The 
deviation  of  this  mark  from  the  meridian  is  extremely  small,  the 
unweighted  mean  result  being  less  than  the  probable  error.  The 
azimuth  error  of  the  transit  is,  whenever  necessary,  corrected  by 
this  mark ;  but  the  azimuth  error,  as  well  as  any  outstanding  error 
of  collimation,  is  eliminated  by  observing  objects  very  near  the 
j^nith — one  passing  the  meridian  to  the  south,  the  other  to  the 
north  of  the  zenith — ^and  reversing  the  instrument  between  the 
ir^o  transits.  The  level  correction  for  objects  passing  through 
the  zenith  is  applied  to  all  stars.  In  this  way  the  clock  error  is 
found  without  any  other  calculation  than  what  is  implied  in  taking 
the  means.  When  the  Moon  is  observed  all  corrections  are  of 
course  rigorously  applied ;  but  the  clock  error  is  at  most  a  few 
hundredths  of  a  second  out  if  determined  in  the  rough  way  usually 
adopted. 

The  Standard  Sidereal  Clock  by  E.  Dent  and  Co.  was  descnbed 
by  the  makers  as  being  of  the  very  finest  possible  construction. 
The  pendulum  has  the  zinc  and  steel  compensation  originally 
adopted  for  the  transit  of  Venus  expeditions.  The  dial  is  painted 
black,  with  white  hands  and  figures.  It  has  a  galvanic-contact 
apparatus  that  is  not  in  connection  with  the  clock,  while  the  teeth 
of  the  escape-wheel  rest  on  the  pallets  of  the  pendulum.  This  is 
found  not  to  interfere  with  the  quality  of  the  rate  of  the  clock. 
It  actuates  a  three-branch  relay,  which  marks  the  chronograph 
iind  drives  a  sympathetic  dial  in  another  room,  by  aid  of  which  the 
standard  sidereal  is  daily  compared  with  the  standard  mean  time 
clock. 

The  rate  of  the  sidereal  clock  during  upwards  of  two  years, 
beginning  with  September  12,  1885,  was  represented  by  the 
following  formula  (comp.  *  The  Observatory '  for  September  1888), 
where  t  signifies  the  number  of  days  elapsed  since  the  date  named, 
and  T  the  temperature  in  degrees  Fahrenheit : 

Ec=  — o**56  — o''-oo655  /4-o*-ooooo42o  f—o'^-o^^ ('••~7o°)« 

Its  rate  in  1888  was  represented  by  the  following  formula, 
where  t  is  counted  from  June  28,  1888,  —  means  gaining  and 
-f  losing  rate : 

Ee=  +  o'''45  —  o''*oo26 1 1 4- o'*ooooi 20  i^  —  o'**o63  (r — 70°). 

Its  rate  in  1889  is  represented  as  follows,  counting  t  from  July  3 
of  that  year : 

Rc=  +o"'09— o'-ooiq;  <  — o**oooooi8o  ^^— o''*o63  (r  —  70°). 

The  time-service  was  discontinued  for  some  time. 
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iie  rates  in  subsequent  years  were  : — 

iz:  Ee=+2'-oi— o"-o63(r~7o°)  [arc=3°9'+ i']. 

^  Jan.  i-Apr.  25:     Ec=  +  2"*oi  — o*-o63(r— 7o'')[arc=3°  7']. 

^  Apr.  26-Dec.  3 1  :  Ec=  — o"*io--o"-o63(r— 7o°)[arc=3°  6']. 

-4:  Ee=+o*-o8-o'-oo28(«-.Jan.  i)-o"-o63(r— 7o°)[arc=3°6']; 

in  September  the  clock  was  stopped  and  tbt?  pivots  oiled, 
then  the  acceleration  has  disappeared,  and  its  rate  has  since 


me 


^e=o"*75-o'*o63(r-7o°)  [arc=3°  3']. 

order  to  be  able  to  check  the  rate  of  this  clock  during  the 

ly  periods  of  cloudy  weather  in  early  spring,  when  sometimes 

a  single  observation  can  be  obtained  for  five  weeks  consecu- 

t>i^v^ly,  I  requisitioned  a  new  Mean  Time  clock  from  Mr.  James 

'ock,  of   64   George   Street,  Portman  Square,  London,  which 

in   1 89 1.      The  pendulum  has  not  mercurial  compensa- 

.,  but  the  same  tubular  zinc-and-steel  compensation  as  Dent's 

L^k,  and  the  very  heavy  pendulum  swings  in  a  larger  arc,  so  as 

lessen  the  barometric  error.     The  zinc  is,  as  usual,  too  long. 

\.     suspect  the   makers   use  the  same  length   always  instead  of 

^^qperimenting  on  each  clock  individually,  and  they  prefer  to  leave 

tVie  zinc  too  long,  but  I  do  not  like  to  undertake  the  cutting  down 

*^  the  proper  length.     The  probable  deviation  of  each  ten-day 

^te  from  the  preceding  rate  (corrected  for  temperature)  is  0**08 

^  case  of  Dent's  clock  and  o''07  in  case  of  Brock's.     The  latter  is 

not  placed  in  the  clock-room,  but  in  the  barograph-room,  where 

^?®   temperature  is  different.     Otherwise  these  clocks  are  suffi- 

«eiTtly  alike  to  fail  to  afford  a  check  upon  each  other  during  long 

penods  without  observations. 

.  ,,  ^^    rates  of    Brock's   Mean  Time   clock  are   renresented  as 
follows  :—  •    ^ 

1892:  Ec=-i-2'-6o  — o*o74(r— 75°)-ho'*oo2o(i— July  i); 
1893:  Ec=  +  3"-o8  — o'*ii2  (r— 75°)  — o'*oo27  (<— Jan.  i); 
1894:  Ec=— o*-i4  — o"'i24(r— 75°)  — o"-oo56(<— Jan.  i). 

Ane  aoTc  in  the  case  of  this  clock  began  with  4°  12'  36"  in  1892. 
^  Uow  3°  56'  o*.  The  arc  of  pendulum  sudng  of  Dent's  clock 
was  3^  3'  in  1884,  and  is  now  the  same.  Both  clock-rates  show 
^^^stence  of  waves.  In  case  of  Dent's  clock  the  periods  and 
*™Putudes  are  larger,  which  make  the  errors  appear  greater  than 
^^  rS?*^  of  Brock's  clock,  where  the  periods  are  shorter. 

."■-Qe  rate  of  Brock's  clock,  reduced  to  75°,  depends  upon  the 

^'^^uing  in   guch  a  way  that  it   goes   faster  immediately  after 

T^^^g  and  more  slowly  afterwards.     This  seven-day  period  has 

^^®^^  observed  ever  since  the  clock  was  started  in  August  1891,  as 

18  Bhown  in  the  following  table : — 
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Daily  rate  for 

Daily  rate  for 

3  days  after 

4  days  before 

Difference 

winding. 

winding. 

1892  . . . . 

..        +2--583 

+  2"-65i 

-o»-o68 

1893   . . . . 

-f2'-442 

+  2--553 

— o'tii 

1894  . . . . 

~i*-392 

-^^'ZZ^ 

— o'os6 

The  daily  change  of  rate  dae  to  this  cause  has  been  determined 
for  the  intermediate  period,  and,  together  with  the  observed  arc  of 
the  pendulum  corresponding  thereto,  is  shown  below.  It  is  to  be 
remarked  that  the  clock  is  regularly  wound  on  Monday  morning, 
and  that  the  rate  for  the  24  hours  subsequent  to  that  is  entered 
opposite  to  the  day.  The  sudden  increase  of  the  arc  on  Saturday 
is  due  to  the  fact  that  it  is  then  often  read  by  Mr.  Figg,  whose 
habit  of  observing  is  to  give  a  greater  reading  than  Mr.  I, 
Plummer,  who  has  made  the  other  observations : — 


Monday    

Tuesday 

Wednesday  .... 

Thursday 

Friday 

Saturday 

Sunday     


Bate. 
4-2*-428 

-f  2  -444 

+  2-455 
+  2-497 

+  2-543 

+  2-593 
+  2-571 


3^ 

3 

3 

3 

3 

3 

3 


Arc. 

56'  55" 
56  54 


56 
56 
56 
56 
56 


46 
48 

3 

43 
I 


During  the  five  years  from  1885  to  1889  inclusive  the  time-ball 
has  been  dropped  1465  times. 

The  following  table  gives  the  frequency  of  the  errors  in  tha 
time  of  the  ball-drop  during  this  period  : — 

Error  less  than      No.  of  times* 


Error  less  than       No.  of  times. 

o"-!    .. 

806 

0  -2     .  . 

249 

o'3   .• 

143 

0-4.. 

88 

0-5  .. 

61 

0  -6    . . 

.Z^ 

0-7.. 

30 

.     0-8  .. 

16 

o*-9 
I  -0 
I  -I 

I  -2 

I  -4 

I  '5 
I  -6 


15 
9 

5 

3 
I 

2 

I 


With  a  value  of  the  probable  error  o"-i5  which  results  from 
these,  the  theoretical  frequency  of  error  would  be  as  follows  : — 


less  than  o**  1 5 
o  -2 
0-3 
0-4 

o*5 
o  -6 

o  '7 

0-8 


733 

350 

213 
106 

43 

15 

4 

I 
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my  annual  volume  of  observations  and  researches  the  details 

^^   clock-rates  and  errors  of  the  time-ball  are  given.     It  is  to  be 

^^^Sx^tted  that  such  details  are  not  published  in  the  case  of  many 

^^ii^r  time-balls.     So-called  time-balls  are  dropped  in  many  places 

^*^^Te  competent    observers   are   not  available,  and   instead   of 

*^oi^ing  assistance  they  form  a  danger  to  navigation.     In  case  a 

^^'^^oiiy  wants  a  time-ball  the  authorities  might  with  advantage 

^^^^r  transits  of  the  Moon,  of  Jupiter's  satellites,  or  other  similar 

f^^^upmena  that  serve  to  check  the  longitude  to  be  made.     From 

*-*^   non-existence  or,  in  th©  event  of  their  existence,  the  quality 

^nch  observations,  a  judgment  might  be  formed  whether  the 

J>ping  of  the  time-ball  ought  to  be  continued.     In  many  cases, 

cioubt,  the  decision  would  be  adverse  to  continuation. 

^^Tongkong  ObBerratory.  1895,  Mar.  12.  W.  DoBEBCK. 
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principle  of  a  Foucault  siderostat — the  instrument  which 

'^vs  the  image  of  a  star  reflected  in  a  mirror  as  stationary,  so 

b  it  may  be  seen  continuously  by  a  telescope  fixed  in  a  chosen 

icjtion — is  well  known.     In  the  mirror  of  a  siderostat,  however, 

*^^    image  of  the  sky  itself  is  not  stationary :  the  remaining  stars 

^X^I>e4ir  to  move  around  the  selected  star.     Would  it  be  possible  to 

^^'^^•^^^truct  an  apparatus  which  would  give  a  fixed  image  of  the 

^^^^^^x^  sky,  which  would  therefore  be  not  a  sidierostat  but  a  ccelostat  ? 

A^^r^  is  a  solution  of  this  problem  and  one  only,  which  is  her^^ 


plane  mirror  is  mounted  on  an  axis  which  rests  on  two  fixed 

j^^     jrfngs.     The  mirror  and  its  axis  are  parallel  to  the  line  joining 

^^  oelestial  poles.     Uniform  motion  is  given  to  the  system,  so 

it  may  make  a  complete  rotation  about  the  axis  in  48  hours, 

^te  same  direction  as   the  apparent  diurnal   motion  of   the 

^Vens. 

It  can  be  shown  that  the  image  E'  of  any  star  E  whatsoever  will 

^-•^    ^^en  stationary  in  the  mirror.     Let  O  be  a  point  in  the  plane  oi 

^^^     mirror,  EO  an  incident  ray,  OE'  the  prolongation  of   the 

^^cted  ray.     It  follows,  from  elementary  laws  of  reflection,  that 

plane  M  of  the  mirror  is  a  plane  of  symmetry  for  the  straight 

=^  OE  OE'.     This  plane,  by  hypothesis,  lies  parallel  to  the  line 

ing  the  celestial  poles ;  it  therefore  contains  a  line,  OP,  parallel 

^^  '^kie  line  joining  the  poles.     This  straight  line,  OP,  is  therefore 

^^^^^^lly   inclined   to   the   directions   OE    OE',   for  the   plane  of 

^^*xxxnetry,  M,  is  the  locus  of  straight  lines  equally  inclined  to  OE 

T^^    OE'.      In  other  words,  the  angles  EOF,  E'OP  are  equal. 

T"*^^  angle  EOPis  the  polar  distance  of  the  star,  and,  consequently, 

^dependent  of  the  time;    the  same  applies  to  E'OP.     On  the 

^       3y  M.  G.  Lippmann.     Translated  from  'Ooinptes  JRendus/  Tome  cxx. 
^^  19.  1855  May  13. 
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other  hand,  the  plane  EOP  turns  about  OP  with  a  velocit 
(which  is  that  of  the  diurnal  movement)  ;  and  we  have  gi 
wn  angular  rotation  /3  to  the  plane  M  around  OP ;  the  plane  E 
turns  therefore  with  a  velocity  2/3  —  a  around  OP.     By  hypoth( 
,3  =  ^a  (one  revolution  is  made  in  48  hours).     Thus  the  velo 
2/3 — a  is  zero,  and  the  plane  E'OP  is  therefore  stationary, 
straight  line  OE',  which  lies  in  the  stationary  plane  E'OP,  nu 
with  the  fixed  direction  OP  an  angle  E'OP  independent  of 
time.     This  straight  line  is  therefore  fi.xed,  and,  in   short, 
image  of  any  star  whatever  is  stationary. 

It  may  be  added  that  the  solution  of  the  problem  is  unique, 
that  the  conditions  detailed  above  are  necessary.  Por  the  po 
is  fixed  during  the  whole  rotation  ;  its  image  P'  also  is  to  be  fi 
just  as  all  the  other  points  of  the  sky  are  ;  and  in  order  that 
image  of  a  fiixed  point  seen  in  a  moving  mirror  may  be  fixed,  i 
necessary  that  the  point  must  be  on  the  mirror ;  that  is  to  saj 
other  words  (for  in  reality  the  points  P  and  F  are  at  infi.ni 
that,  in  order  that  the  image  OP'  of  a  fixed  direction  OP  ma; 
fixed,  it  is  necessary  that  the  moving  mirror  should  be  pars 
to  OP. 

The  image  of  the  sky  seen  in  the  mirror  being  fixed,  it 
appear  fixed  when  seen  in  the  focal  plane  of  an  ordinary  teleac 
or  a  photographic  telescope  on  a  fixed  stand  and  directed  to 
mirror.     The  apparatus  therefore  acts  as  an  equatorial. 

As  to  the  direction  to  be  chosen  for  the  observing  telescop 
is  not  possible,  as  with  the  siderostat,  to  direct  the  telescope 
any  horizontal  line  whatever,  for  the  polar  distance  of  the  in 
of  a  st^ar  is  equal  to  that  of  the  star  itself.  If  the  group 
stars  observed  rises  and  sets,  and  one  wishes  to  observe  in  a  h 
zontal  direction,  the  observing  telescope  should  be  turned  to 
point  of  the  horizon  where  the  group  sets  or  rises.  In  fact 
azimuth  of  the  horizontal  observing  telescope  will  be  fixed  by 
declination  of  the  stars  under  observation,  and  the  initial  posi 
of  the  mirror  depends  on  their  hour-angle  *. 

The  apparatus  is  more  convenient  to  use  than  the  stra 
equatorial,  for  it  does  not  necessitate  the  observer  changing 
position. 

The  principal  advantage  is  that  it  is  possible  to  make  an 
♦itrument  of  great  precision  on  account  of   its  simplicity, 
bearings  of  the  axis  could  be  supported  by  a  pillar  of  masonry 
could  carrv  an  axis  so  solid  that  it  would  not  bend  under 

» 

t?mall  weight  of  the  mirror.     Great  stability  would  be  post 
without  appreciable  flexure. 

A  telescope  furnished   with  a  reticule   being  pointed  on 
mirror,  an  apparatus  is  formed  which  has  the  same   propertie 
an  equatorial,  and  which  might  be  adjusted  and  its  adjustm 
improved  by  the  same  astronomical  methods  as  for  an  equate 
with  some  variations  which  need  not  be  entered  on  here. 
*  But  there  is  a  liiiiit  to  the  use  of  a  horizontal  telescope. 
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With  an  equatorial,  however  perfect,  the  motion  of  the  stars 
»x^-v«rtbeless  is    not   exactly  followed,  owing    to   refraction   and 
^*-B3:»<)«pheric  perturbations.      With   tbi»   apparatus   it   would   be 
tMdent  to  supply  the  obsernog  telescopf  with  small  adjustment 
~      TS,  and  thus  follow  the  stars  without  touching  the  mirror. 


A  New  Method  of  Determining  the  Velocity  of  Stars 
in  the  Line  of  Sight. 

C^^he  folloHing  extracts  from  au  article  in  Ast.  Nacli..  No.  3189.  bj  llfrt 
•  ■  "nsky,  describe  a  motbwl  uf  finding  etallar  lelociliee  baaed  on  (be 
Quality  or  diapersion  of  a  pritmutic  speclrum.  There  is  no 
•tlon  of  the  ingenuitj  of  this  suggested  method,  but  it  Becms  that,  as  the 
■ured  quaiility  on  which  the  deteruiinatiou  dependi  ia  ao  small,  it  miglit 
aiBiked  bj  inntnimental  and  observational  error*  which  might  not  be  tJie 
— —Bi  for  the  two  »;a™  under  eiaminalion,  which  might  be  in  dilferont  parta  of 
^-^•9  aky.  But  in  the  caao  uf  aUre  of  T;pe  II.,  where  many  lines  are  ai-ailnblc. 
«■«>  mean  of  tnany  lueaaure.  might  be  free  from  auch  errora.  We  call  attention 
^^  I"rot.  Vogel'B  favourablo  intioiam.  wbicli  pointa  out.  the  adinntageB  of  the 
'*»«»*.t.od.~Ei>a.] 

■*-  ^tE  radial  velocitien  of  stars  arc  at  present  generally  detormined 
^y  one  of  three  methods: — i.  By  measuriiig  directly  the  distance 
***^t-ween  the  lines  of  the  spectrum  of  the  atar  and  the  corre- 
*F^nding  lines  of  a  known  spectrum,  that  of  hydrogen  for  example 
V.  J3p.  Huggina  and  others).  2.  The  method  of  Prof.  Vogel  (Publi- 
*^^tioiien  des  astrophyslkalischen  ObservatoriumH  ku  Potsdam, 
^««1.  i.  Th.  I,  Messmethode).  3.  M.  Duner,  in  his  "  Recherches 
^5*-r  la  itotatioQ  du  Soleil,"  measured  the  distauces  of  solar  lines  in 
*  lie  spectrum  from  neighbouring  telluric  lines.  (See  also  Henry 
-*-*raper  Memorial,  i'irst  Annua!  Report,  Cambridge,  Mass.,  1887.) 
1  suggest  here  the  following  additional  method.  Let  V  be  the 
'*'^lo<aty  of  light,  v  the  velocity  of  the  star  in    the  line  of  sight : 

"y  the  Doppler-Fizeau  principle  AX  =  Xy,  where  A\  is  the  varia- 

r?*>n  ot  wave-length  X  caused  by  the  velocity  v.     Denoting  by  » 

■*«    nmnber  of  revolutions  of  the  micrometer  which   measure  a 

***^"icro-millimetre  of  wave-length,  and  taking  the  revolution  of  the 

**iici-ometer  as  unit,  for  two  ray^of  wave-length  X,  and  Xj  we  have 


(/X,=M,iX,=n,X,  y,         '^K='\K\-. 


So  we  get  the  absolute  velocity  of  the  star  if  the  distances  d\. 
uid  dK^  are  measured  relatively  to  the  corresponding  rays  of  the 
(tKctrum  of  a  etationary  source  of  light. 

^itheo,  photographs  of  the  spectra  of  two  stars  are    taken 
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(either  by  a  spectrograph,  such  as  Prof.  VogeFs,  or  by  means 
an  objective  prism)  side  by  side  on  the  same  plate,  it  would 
possible  to  measure  dk^  and  d\^  which  will  be  the  distances 
the  lines  of  one  spectrum  from  the  corresponding  lines  in  t 
spectrum  of  the  other.     These  measures  being  differential  cou 
be  made  with  great  exactness,  as  Prof.  Vogel  has  shown.     T 
constants  of  the  spectrograph  being  known,  the  formula  (A)  w 
irfve  the  velocity  of  one  source  of  light,  that  of  the  star   und 
discussion,  relatively  to  that  of  the  other,  the  comparison  stj 
Naturally  the  wave-lengths  \^  and  \  should  be  corrected  for  t! 
motion  of  the  comparison  star,  w  hich  is  supposed  known ;  but  tfc 
correction  will  be  negligible  in  most  cases. 

The  formula  (A)  shows  that  the  result  will  be  more  reliable  ; 
the  difference  n\—n^\  is  greater.  Hence  it  is  advantageoi 
that  (i)  the  limits  of  the  photographed  spectra  may  be  as  wide  i 
possible,  and  (2)  that  the  prism  (or  system  of  prisms)  employe 
should  give  a  difference  as  great  as  possible  between  thedispersic 
of  the  two  ends  of  the  spectra.  Under  ordinary  conditions  ( 
spectroscopy  these  two  conditions  are  contrary  to  one  another,  bi 
the  second  is  much  more  important  than  the  first.  It  will  also  \ 
seen  that  prismatic  spectra  which  give  a  great  difference  betwee 
the  dispersion  at  different  parts  of  the  spectrum  are  more  suitabl 
than  diffraction  spectra. 

To  show  the  order  of  magnitude  of  d\^  —  d\  the  followin 
examples  are  given: — i.  In  Prof.  Vogel's  spectrograph  of  tw 
prisms  a  radial  velocity  of  10  kilometres  corresponds  to  a  value  c 
^ZXj—c?\2  =  0*0085  mm.  if  the  part  of  the  spectrum  between  wave 
length  468  and  410  is  used,  whilst  the  displacement  of  the  line  H 
for  the  same  velocity  is  0*0125  ™"^'  2.  In  the  Harvard  CoUeg 
spectra,  obtained  with  a  prism  of  20°  refracting-angle  place 
before  the  object-glass  of  the  Draper  telescope,  the  same  velocit 
of  10  kilometres  is  represented  by  (ZXj—rfX.^= 0*0320  mm.,  usin 
the  part  of  the  spectrum  between  wave-length  489  and  395. 

All  that  has  been  said  pre-supposes  the  variability  of  the  posi 
tion  of  the  prism  system  relatively  to  the  pencils  of  light  froi 
both  sources.  This  is  assured  in  Prof.  Vogel's  spectrograph,  bu 
is  not  necessarily  so  in  the  Fraunhofer  spectrograph;  and  th 
following  remarks  apply  to  this  instrument.  The  changes  0 
position  of  the  prism  relatively  to  the  object-glass  may  be  divide 
as  follows  : — (i)  Those  affecting  the  parallelism  of  the  two  spectr 
(rotation  of  the  prism  between  two  positions  around  the  optica 
axis  of  the  telescope) :  this  correction  may  always  be  neglected 
and  (2)  those  which  displace  one  spectrum  longitudinally  witi 
respect  to  the  other  but  do  not  affect  the  parallelism  (changes  o 
position  of  the  prism  relative  to  the  optical  axis  of  the  objective) 
If  the  refracting  edge  of  the  prism  is  placed  parallel  to  the  diuma 
motion  of  the  star,  this  latter  displacement  becomes  mixed  up  witl 
the  displacement  produced  by  bad  settings  in  declination.  Witl 
regard  to  the  second  fault,  if  /,  r,  /•',  t"  are  the  angles  made  bj 
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ttk^     ray  of  the  light  analyzed,  consecutively  with  the  two  refracling 
siiMrf  aces  of  the  priBio, 


di' 


(B) 


Zll'f  the  priem  is  at  nearly  the  mininiuni  deviation  of  the  ray  de- 
t--^»?rK»ined,  Hy  for  example,  then  for  thia  ray  <li=  —  di'  nearly, 
'X' t»^  angular  scale  of  the  plates  (focal  length  of  the  objective)  being 
k  DO-wn,  the  angular  distance  between  the  rays  of  the  same  wave- 
l«2-»^Sth  could  be  measured  in  both  spectra,  and  would  give  di'  and, 
<^c**asequentiy,  di. 

~^With  di  we  can  calculate  in  (B)  the  variations  di,  and  d!.j  of 
tla^  rays,  by  means  of  which  the  radial  velocity  is  determined.  In 
t  »~3^«-»8 forming  these  angular  quantities  into  linear  (by  multiplying 
tt»^ra  by  the  focal  length  of  objective  aud  by  the  aecant  of  the 
^^»=«^Tilar  distance  between  these  rays  and  the  ray,  Hy  for  esample. 
For  which  the  prism  is  at  minimum  deviation)  their  difference  is 
*^^feen,  and  with  it  the  quantity  <iA.  — liX  may  be  corrected. 

X  would  remark  that  the  method  retains  the  advantages  of  that 
^*^  ^Rd.  Vogel,in  which  a  number  of  lines  may  be  used  :  it  proposes 
''-**  dispense  with  artificial  spectra ;  it  introduces  mea.sures  obtained 
"'**'"T-t.l»  the  prism  before  the  objective ;  it  enables  us  to  deduce 
^twolufe  radial  velocities  from  observed  relative  velocities,  aud  if 
■*ii©  radial  velocities  of  a  number  of  the  brighter  stars  are  well 
^^termined  by  such  instruments  as  at  Lick,  these  could  be  used 
***p  comparison  stars.  Abt^mib  Orbisskt. 

Remark  on  tJu  ahove  article  hy  H.  C.  Foffd. — Adopting  a  velocity 
^'i  the  lioe  of  sight  of  lo  km.  for  a  star,  I  find  for  the  Potsdam 
spectrograph  rfA|  —  cZX,=o-oo65  mm,  (X,=4io  fi/i,  Xj=4r6  fi^i),  and 
*l>e  displacement  of  the  Hy  line  0-0112  mm.  There  can  be  no 
*»OQbt  that  the  above  method  in  the  hands  of  a  skilful  and  careful 
^OBerver  can  give  results  comparable  in  accuracy  with  the  latest 
*'etenniiiationB  of  the  velocity  of  stars  in  the  line  of  sight.  It 
t'^'OmiBeB  the  great  advantage  of  utilizing  the  strong  light  of  the 
**"J«ctive  prism  for  estimations  of  motion  in  the  line  of  sight, 
^^hich  np  to  now  could  in  general  only  be  employed  in  studying 
**«  form  of  spectra. 


Sektiographical  Notes. 

^^  1'hb  Laplacb  Pbomontoby  and  the  Eegion  noetu  ok  vhk 
j^^*^"WB  Ibiditu, — ^Ilnder  whatever  aspect  it  is  viewed,  the  imposing 
j^^  ^«ction  in  the  outline  of  the  north-eastern  side  of  the  Mare 
^v^*l>riam,  known  as  the  8inus  Iridum,  must  be  classed  aa  one  of 
^^*^  most  striking  and  beautiful  formations  on  the  Moon's  visible 
^*^"^Me,  but  mwe  especially  so  at  that  particular  phase  when  the 
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innumerable  peaks  towering  above  the  mountains  which  define 
limits  are  first  illuminated  by  the  rising  Sun,  while  the  surface 
the  bay  immediately  below  them  is  still  in  darkness.     At  this  tii 
the  shadow  of  the  magnificent  mountain-mass,  constituting  1 
Laplace  promontory  which  rises  to  more  than  9000  feet  above 
base,  with  those  of  other  neighbouring  outlying  heights,  and  grou 
of  long  low  winding  ridges,  resembling  banks  left  by  the  tide  01 
smooth  level  beach,  gracefully  bending  inwards  as  if  influenced 
waves  flowing  towards  the  shore  of  the  bay,  make  up  a  telesco] 
picture  on  which  one  is  never  weary  of  gazing. 

The  promontory  itself,  which  presents  a  nearly  vertical  front 
the  Sinus  and  projects  considerably  from  its  shore-line,  is  si 
mounted  by  a  good-sized  but  shallow  depression  with  a  brig 
interior,  having  a  duskier  companion  adjoining  it,  while  a  thii 
much  deeper,  stands  at  a  lower  level  on  the  eastern  flank  of  t 
slope,  and  a  fourth  lies  some  little  distance  north  of  the  groi 
near  the  edge  of  the  \\  estern  face  of  that  part  of  the  cliff  whi 
faces  the  Mare  Imbrium.  All  these  objects  may  be  easily  ide 
tified  at  the  phase  in  question  in  a  4-in.  achromatic,  though  th 
are  doubtfully  shown  in  the  maps.  The  eastern  sides  of  the  fij 
and  the  fourth  seem  to  be  connected  by  a  steep  straight  wall-li 
ridge,  which  casts  a  very  distinct  black  shadow.  The  southe 
end  of  the  very  peculiar  and  irregular  formation  Maupertuis 
connected  with  the  mountain-barrier  of  the  bay  by  two  passes 
least,  which  run  steeply  down  to  its  dark  interior,  which  lies  soi 
thousands  of  feet  below  its  summit.  This  formation  is  pet 
shaped,  widening  out  towards  the  north.  \t^  rampart  on  t 
west  is  nearly  straight  and  of  small  altitude  when  compared  w\ 
the  more  broken  and  massive  sections  on  the  north  and  east,  t 
latter  being  conspicuously  terraced.  Schmidt  shows  a  wide  vail 
bounded  by  lofty  walls  in  the  interior  running  south  from 
notable  gap  in  the  north  wall.  I  have  not  succeeded  in  seei 
this  as  he  shows  it,  though  5  distinct  mountains  have  been  not 
on  the  floor,  representing  probably  the  loftier  portions  of  t 
sides  of  the  valley.  Between  9*^  and  10'*  June  2,  thLs  year, 
obtained  a  fine  view  of  the  region,  the  termination  of  the  Hei 
elides  promontory  being  just  in  sunlight.  At  this  phase  t 
country  north  of  Maupertuis  and  the  Sinus  presents  a  very  striki 
appearance,  due  to  the  well-nigh  innumerable  rill-like  valleys 
every  degi'ee  of  delicacy,  extending  for  miles  in  a  nearly  paral 
direction  from  south-east  to  north-west.  With  a  low  power  th 
resemble  more  than  anything  the  striations  on  a  glaciated  ro< 
though  under  greater  magnification  they  are  seen  to  be  grooA 
varying  in  depth  and  breadth,  almost  every  example  exhibiti 
many  local  spindle-shaped  expansions  in  its  course.  Sclimi 
draws  as  coarse  clefts  a  few  of  the  most  prominent  of  the 
curious  formations,  but  does  not  show  a  tithe  of  those  whi 
actually  exist.  Some  of  them,  but  by  no  means  many,  a 
evidently  associated  with  craters.     This  is  especially  the  case  wi 
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trl lose  near  the  shore-line  of  the   Mare  Imbriiim,  north  of  Mau- 

j^t^rTuis,  where  the  erater8  h  and  d  in  Xei.s(;n's  Map  vii.,  anil  H\e 

€>r  H*3rs,  which  he  omits,  are  evidently  connected  with  the  vallevs. 

X    <^a.n  recall  no  other  region  where  the  striation  of  the  surface  in 

t  I^iir4    peculiar  fashion  is  so  prominently  displayed;   the  interior  of 

•X  -    Jr^.   W.  Herschel  is  the  only  other  instance  which  can  compare 

v^-itH  it  in  this  respect.  T.  Gwyx  Elgeii, 

tumont  House,  Shakespeare  Road, 
Bedford,  1895,  July  19. 


OBITUARY. 

*    Ov   the    7th   of   July   this  year,   Professor   Dr.   Friedrkh 
^ViLHELM    (tUSTAv    Spobkr,    the    chief    observer    in    tlie    Astro- 
physical  Observatory  at  Potsdam,  died  suddenly  of  palsy  of  the 
heart. 

JS purer  was  born  in  Berlin  on  Oct.  23,  1822.     He  received  his 
^^rlier  education  at  the  Friedrich-VVilhelm's  Grammar  School,  and 
^ri    1840  proceeded   to  the  Berlin   University,  where   he  devoted 
himself  to  the  study  of  Mathematics  and  Astronomy.     He  took 
■^^s  degree   in    December   1843,  and  in    the   following  year   was 
^^ployed  as  a  computer  at  the  Berlin  Observatory  under  Enck(\ 
-*^*^  1846   he   adopted    the    profession  of  teaching,  and   in    1849 
^^tained  a  post  at  the  Grammar  School  at  Anclam,  where  he  stayed 
^  5  years,  finally  occupying  the  post  of  Prorector  of  the  Institution. 
From  the  year  i860  his  predilection  for  astronomy  induced  him 
**^  spend  his  leisure  time  in  the  observation  of  sun-spots.     The  face 
t^at  he  succeeded,  with  very  inferior  instrumental  help,  with  a 
^^^all  telescope  provided   with  a  ring-micrometer,  in  making  the 
^^^uable  researches  relating  to  sun-spot  statistics,  which  soon  made 
"^^s  name  known  in  the  scientific  world,  is  a  proof  of  unceasing 
.^^iligence  and  great-   perseverance.     Prof.  Shellbach,  the   tutor  of 
-S.*^e  then   Crown  Prince  Frederick  William  (afterwards  Emperor 
Tederick),  directed  his  distinguished  pupil's  attention  to  JSporer, 
^^d  in  the  year  1868  the  Crown  Prince  assisted  8|H)rer's  efforts 
)f  providing  him  with  a  refractor  of  5  inches  aperture,  with  clock- 
ork  movement,  with  which  he  could  thenceforth  carry  on  his 
V^servations  to  a  greater  extent  by  the  known  method  of  pro- 
^tions.     The  results  of  his  researches   pursued  in  Anclam  have 
n  published  in  numerous  articles  in  the  Ast.  Nach.,  and  also  in 
•  0  larger  treatises  which  appeared  in    1874  and  1876  as  publi- 
tions  of  the   Astronomical  Society.     The  great  value  of  these 
^rks  lies  in  the  careful  determination  of  the  rotation-period  of 
_tk«  Sun,  and  also  in  the  approximate  establishment  of  the  law 
*"^y  discovered   empirically    by   Carrington,   which  gives    the 

"*  Translation  of  advance  proof  of  the  Aat.  Nach.,  kindly  communicated  by 
'*^r.  Vogel. 

^OL.  XV  III.  2  c 
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diminution  in  the  speed  of  rotation  of  the  sun-spots  as  the  la 
varies  from  the  equator  to  the  pole. 

In  the  year  1868  Sporer  took  part  with  Prof.  Tietjei 
Dr.  Engelmann  in  the  astronomical  expedition  which  wa 
from  Germany  to  observe  the  total  solar  eclipse  in  the  East  J 

In  the  year  1874  Sporer  obtained  an  appointment  as  obser 
the  Astro-Phvsical  Observatory,  then  estabhshed  at  Potsdan 
the  same  year  he  settled  in  that  city,  and  helped  the  w( 
the  Observatory  by  carrying  on  obseiTations  of  sun-spots  wi 
instrument,  which  had  been  placed  on  the  tower  of  the  M 
Orphan  Asylum. 

His  activity  evinced  itself  still  more  in  the  larger  sphere  of 
which  he  marked  out  for  himself  at  Potsdam,  still  conlined 
domain  of  sun-spot  statistics,  to  w'hicb   he  devoted  himself 
untiring  faithfulness,  and  with  the  same  zeal  as  at  Anclam. 
four  extensive  treatises  composed  by  him,  which  were  printed 
publications  of  the  Astro-Physical  Observatory  between  187 
1 894,  contain  observations  which  will  be  of  permanent  vali 
the  study  of  the  proper  motion  of  sun-spots. 

In  the  year  1882  Sporer  was  promoted  to  the  povst  of 
observer.  This  position  he  occupied  until  the  ist  of  OctA)ber, 
when,  in  consideration  of  his  advanced  age,  he  received  th< 
charge  he  applied  for,  and  retired  to  his  well-earned  rest,  v 
unfortunately,  he  was  not  permitted  long  to  enjoy. 

Spcirer's  life  was  rich  in  happiness  and  tangible  results, 
thanks  to  his  robust  health,  he  remained  free  from  the  disc 
of  old  age  to  the  day  of  his  death.  During  a  visit  to  his  chi 
he  passed  away  gently  and  painlessly,  without  the  sli* 
previous  indication  of  any  illness. 

Dr.  Sporer  was  elected  an  Associate  of  the  Royal  Astronc 
Society,  1886  Nov.  12.  '         H.  C. 

*  On  the  21st  of  Jnne,  1895,  at  Berlin,  the  death  occun 
Dr.  FniEDRiciT  Tietjen,  Professor  of  Astronomy  at  Berlin 
versity.  Director  of  the  computing  Bureau  attached  to  the  ] 
Observatory,  and  Editor  of  the  Astronomischen  Jahrhuch,  T 
was  born  at  Garnholt,  near  "Westerstede  in  Oldenburg,  h 
year  1834.  He  studied  Astronomy  at  Gottingen  and  Berlir 
since  1861  was  actively  employed  in  the  Berlin  Observatoi 
University  until  two  days  before  his  death,  which  was  the 
of  heart-disease. 

His  most;  important  labours  lie  in  the  region  of  astronc 
computation.  Himself  an  exceedingly  accurate  and  rapid 
puter  and  highly  gifted  mathematically,  he  has  not  only  done 
useful  work  as  director  of  the  computing  Bureau  and  ol 
Jahrfmch^  but  also  in  the  work  of  an  astronomical  trainincr-co 
conducted  by  him  jointly  with  the  writer  of  this.     He  has 

*  By  Prof.  Foerstor  (Ast.  Nach.  No.  3301). 
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o^^i^trributed  directly  to  the  proo;re8H  of  the  science  by  his  eoii- 
-r  ri  l:>utions  to  the  theory  and  method  of  tlie  determination  ot* 
•  _>i-V>it«  and  computation  of  perturbations,  and  of  astronomical 
t*|  »H<f*meride8.  Unfortunately,  approaching  weakness  had  for  some 
It^rig"  time  pa4«t  kept  him  from  several  very  beautiful  investigations 
of  SL  theoretical  and  computational  nature,  on  account  of  the  labour 
ill  volved  in  their  publication,  and  much  has  perished  with  him. 

A  M  a  colleague  and  friend  he  was  full  of  spirit  and  character, 

Hvxt     at   the   same  time  a  man   of  particularly  homely   manners. 

1  I  iLcJilv  honoured  and   beloved,  his   memory   will   live  on  in  high 

«r-**t<:?«m,  not  only  in   the    Berlin  Observatory  and  University,  but 

also  doubtless  in  the  widest  circles  of  our  science. 

13 r.  Tietjen  was  elected  an  As^sociate  of  the  Koyal  Astronomical 
Hoeietv,  i88i  June  lo. 


*  Dr.  O.  a.  L.  Pihl  was  born  at  Stavanger,  Norway,  on  Dec.  5, 
^^22.  After  being  educated  in  Sweden  he  spent  eight  yenrs  of 
lii;^  early  life  in  England,  working  at  the  profession  of  engineering 
under,  among  others,  the  famous  John  Ericson  and  Robert 
^tephensqn.  In  1850  he  returned  to  his  native  country,  where  he 
'^^Ms  occupied  as  a  director  of  a  gas  manufactory  until  his  deiith. 

Dr.    Pihl's    taste   was   iirst  directed   to  Astronomy   during  his 

^^^idence  in  England,  where  he  made  the  acquaintance  of  Dr.  Le<» 

^^  Hartwell.     At  his  house  in  Christiania  he  established  a  small 

^•^servatory  with  an  instrument  of  81    mm.  aperture,  with  which 

**^  made  a  series  of  observations  published  in  1869  under  the  title 

*   ^licrometric   Examination    of   the  Stellar  Cluster  in   Perseus.'' 

^'^ter  he  made  a  second  series  of  observations  of  the  same  recjion, 

^^d  afterwards  devoted  himself  to  the  study  of  occulting  micro- 

^*^«ters,   and    some    phenomena  connected  with  their  use.      The 

^^sults  of  these  works  are  published  in  two  papers,  "The  Stellar 

luster   X    Persei    Micrometrically    Surveyed,"    1891,   and    **  On 

*ceulting  Micrometers  and  their  Value  as  applied  to  exact  Astro- 

^Cfcinical  Afeasurements  '  (1893). 

Dr.  Pihl  spent  much  leisure  time  in  the  construction  of  electriir 
p^ocks,  of  which  he  had  manv  made  bv  his  own  hands.  This  led 
'■^in  to  the  study  of  magnetic  attraction  at  short  distances,  which 
**^,  not  being  equal  to  the  higher  mathematics  of  the  subject, 
^*  tacked  experimentally,  lie  published  a  work  *  On  Magnets'  as 
^    supplement  to  the  Memoirs  of  the  Christiania  Society  of  Sciences 

Dr.  Pihl   died  on  July  ist  last  of  Bright's  disease.     He  was 
elected  a  Fellow  of  the  Royal  Astronomical  Society  i860  Nov.  9. 


Oeorge  Wjlliam  Herschel  Maclear,  the  son  of  Sir  Thomas 
>ia(lear.  then  H.M.  Astronomer  at  the  Cape,  was  born  on  July  25, 
^36,  at  the  Cape  Observatory.     Sir  John  Herschel,  his  godfather, 

*  lij  Prof.  G  c'miivflen  (Art.  Nnch.  Nq.  3302). 

2c2 
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who  was  <hen  making  his  celebrated  series  of  obserration! 
J'eldhau.sen,  recommended  an  Indian  career  for  his  godchild, 
was  educated  with  that  view  ;  but  a  vacancy  occurring  on  the  j 
at  the  Cape  led  his  lather  to  appoint  his  son  George  tempon 
to  the  post,  merely  as  an  ex[)edient  to  help  the  work  of 
observatory.  The  temporary  appointment  \>as,  however,  ma 
])ermanent  one,  and  the  Admiralty  made  Maclear  nn  assistan 
June  26,  1852,  which  post  he  ably  filled  almost  until  the  tim 
his  death.     Mr.  Maclear  seldom  left  the  observatorv.     In   1 

m 

lie  went  to  Durban  in  connection  with  the  operations  for  de 
minins;  the  difference  of  longitude  between  the  Cape  and  Ac 
\i\\{{  his  brother,  Admiral  Maclear,  states  that  the  lirst  and  « 
time  he  was  in  England  was  iu  1892.  He  may  almost  be  sai( 
have  died  at  his  work,  for  the  paralytic  seizure  to  which  he  e^ 
tually  succumbed  occurred  whilst  readini'  the  rainfall  durir 
severe  thunderstorm  in  April  1892.  Mr.  Maclear  died  on  A\ 
nesday,  June  26.  He  leaves  a  family  of  three  sons  and  tl 
dauo;hters,  one  of  whom  is  married  to  Prof.  Jncoby,  the  v 
known  astronomer  of  Columbia  College,  New  York. 


CORRESPONDENCE. 

To  the  Editors  of  *  The  Ohsetn'atort/.^ 

Nebula  No,  6595  of  the  New  General  Catalogue. 

Gentlemen', — 

In  the  New  General  Catalogue  of  Nebulae,  object  No.  6 
((I.e.  4395)  is  described  as  ''  Faint,  pretty  large,  consider: 
elongated,  a  doubl^^-star  involved."  The  same  object  htvs  b 
mentioned  by  Sir  John  llers>'hel  in  the  '  Philosophical  Tmn 
tions  '  for  1833  as  "  A  double-star  iu  a  faint  nebula,''  and  he 
so  tigured  it. 

In  the  '  Cycle  of  Celestial  Objects  '  (second  edition)  the  aut 
however,  remarks  that  *'  to  my  instrument  the  stars  have  ou 
glow  and  some  gleamy  points  of  light  around  them." 

Neither    Admiral  8uiyth  nor    his  editor,   Mr.   Chambers, 
thought  lit  to  point  out   that   the  discrepancy  in  the  descript 
was   most   likely  due  to   the  great    differences   in  the  apert 
eniployed,  and  from    the  context    one  is  apt    to    doubt;   of 
objective  reality  of  Sir  John  ilerschers  nebula. 

1  have  therefore  thought  lit  to  ])hotogra[)h  the  object  with 
i6i"  reflector.  On  the  plate  the  loose  double-star  (distance 
is  obtained  distinctly  surrounded  bv  nebulositv,  and  in  mv  hu 
opinion  there  can  be  no  doubt  regarding  the  existence  of 
nebulous  envelope  as  de>cribed  by  Sir  John  llerschel. 

Yours  trulv, 

Poona,i895,  June  7.  K.  D.  NaEGAMVAM 
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The  Periodicity  of  Jvpiter^s  Markings, 

Capt.  AVm.  Noble  hji^   suggested  a  cyclical  movement  of 

the  Jovian  markings,  and  has  prepared  25  drawings  of  the  disk, 

Ringing  over  a  period  of  21  years,  to  ilhistrate  the  probability  of 

yi78  conjecture.     As  the  problem  is   a  complex  one,  it  is  thought 

"*"Mrable  there  should  be  a  large  accumulation  of  data  for  a  satis- 

^''K'ton'  discussion,  and  that  the  research   should  be  extended  to 

''^'^ote  reliable  observations,  embracing  as  many  published  and 

i»ru  ate  drawings  that  maybe  accessible.     The  .lupiter  Section  of 

•  ^»e  ijritish  Astronomic-al  Association  will  probably  engige  in  this 

^^  ork  but  the  contributions  of  Jovian  students  of  every  nationalitv 

.  ^U  be  heartily  welcomed.     The  writer  would  suggest  the  fornui- 

^^pn  of  a  small  committee  of  Jovian  experts  for  the  reception  and 

•^JJi^eussiou  of  data.     It  is  hardly  premature  to  express  the  hope 

^ 'jat    Capt.  Noble,  Prof.   Keeler,  Messrs.   Stanley  AV'illiams  and 

-^  -   ^.  Green  will  consent  to  form  the  nucleus  of  such  committee. 

^  'i*^    above    names   would   ensure    the    confidence   and    elicit    tiu' 

i^<"ti\  ities  of  contributing  observers,  and  probably  lead  to  reliahK^ 

'"'^iiolusions.     Detailed  suggestions  as  to  s[)ecial  points  of  observa- 

|"***ii    and  brief  interim  reports  would  aid  in  keeping  up  an  interest 

'  '*    t  lie  research  and  secunng  the  necessary  accuracy. 

Yours  faithful Iv, 

l*ortl!ind,  1895,  July  15.  W.  li.   VVaUGH. 


Occultation  of  Regulus. 

O  KNTLEMEX, 

There  was  one  point  to  note  in  the  above  occultation,  on 

*'  *ine  26.     There  was  no  apparent  lingering  at  the  lunar  limb  as 

^^  n<  noticed  for  i^  second  the  last   time  1  saw  Kegulus  occulted. 

^  ^**"  Moon  was  in  mist,  but  immersion  was  well  seen  at  7**  56*"  12" ; 

'U4iti3   instantaneous,  as   was  also   the   case   in    1858.      Emersion 

46"*  II*.  The  same  telescope  and  eyepiece  employed  as  on 
.^^87  October  13.  The  emersion  on  that  occasion  also  happeneil 
^*^  twilight. 

i"*ijr  the  earliest  recorded  occultation  of  this  star  we  must 
P'"*'^bal>ly  go  back  to  a  date  correspondnig  to  a.ij.  501  March  16, 
^^  ^1*^11  (laubd  found  an  obser\ation  was  recorded  by  the  Chines*', 
*^^  published  in  the  *  Connaissance  des  Temps'  for  18 10.  Two 
^  *"  li^r  similar  occupations  of  liegulus  are  mentioned  in  the  Chinese 
^"»iuls  during  that  century.  Faithfully  yours, 

^^Jplash  Vicani^e,  Bridport,  S.  J.  JoHNSON. 

1S95,  July  23. 

CM'e  are  able  to  confirm   Mr.  .Tohn son's  observation  of  instan- 
^5**"^i»*  disa|)pearanc(\     The  occultation   was  observed  at  (rreen- 
*'*K  under  very  favourable  circumst.inces,  and  the  disappearance 
^*^<.l    rtappenrance  both  happened  instantaneously. — Eds. J 
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OBSERVATORIES. 

Madras. — The  report  of  the  astronomical  work  oF  this  Obse 
Aiitory  for  the  year  ending  1895,  March  31,  was  siininiarized  b^ 
t  be  Director  at  the  Meeting  of  the  Royal  Astronomical  8ociet_^--i 
reported  in  our  last  number.  In  his  official  Report  to  the  Chie^-  m:  \ 
♦Secretary  for  India,  which  is  just  to  liand,  we  lind,  however,  sonr  mrm « 
additional  information.  Prof.  Michie  8mith  appears  to  have  ha:^,^  ^ 
.some  trouble  wiih  his  instruments.  Pirst  with  the  transit-circlX .—  ^. 
the  level  errors  as  determined  by  the  Director  and  by  his  assista-  mi^^^i 
showed  systematic  differences.  The  substitution  of  an  amalffamat*.^^^^— it 
copper  mercury  trough  for  the  old  wooden  one,  while  it  improv  ^,^-  ^v 
the  reflected  image  of  the  wire,  did  not  get  rid  of  the  discrepaiM^^K: ,^11 
in  the  results,  which  was  eventually  found  to  be  due  to  a  Ioos^-^i^ds 
ness  of  the  lenses  of  the  object-glass,  causi  .g  the  magnitit^^  ^m 
of  the  determined  error  to  depend  on  the  direction  in  which  W^  \\ 

telescope  was  turned  to  bring  it  to  the  nadir  position.  MZ^  Tl 
observing-clock  JShelton  has  suffered  from  accidents,  the  i£"A  iir 
being  the  breaking  of  the  line  supporting  the  driving  weif^^^irrh 
Prot.  Michie  Smith  says  that  it  is  dilHcult  to  get  a  suitable  drivi^  -^iui 
line  for  India,  both  gut  and  silk  quickly  deteriorate.  Ttie  6-ir  m  — inc 
e(]uatorial  is  considerably  damaged,  and,  in  fact,  reading  betw~,^^^rfkvee 
the  lines  of  the  report,  it  seems  that  this  telescope  and  the  sj^  ^^=jpei' 
troscope  used  with  it  barely  deserve  the  name  of  instrumt=^.^neijt, 
of  precision,  and  that  it  is  not  a  moment  too  soon  for  Madra^rjs:'iis  k 
lia\e  a  new  observatory  and  equipment. 

There  seems  to  be  some  uncertainty  as  to  the  correct  latitutM'—^tle  of 
the  o')ser\ atory.  Prom  Mr.  Pogson's  observations  of  circunijir^^  poiar 
stars  (2787  in  number)  which  Piof.  Michie  Smith  is  now  reduce  ^■cing, 
t  he  correct  ion  to  the  adopted  latitude  resulting  is  —  o"*74.  Fr 
comparison  of  the  polar  dislances  of  91  stars  contained  in  the 
two  hours  of  R.  A.,  which  are  also  in  the  Gn'enwich  18S0 
logue,  the  n'.ean  difference  of  N.P.D.  INIadras  -  Greenwich  =  —  o 
which, if  this  difference  be  due  wholly  to  error  of  Madras  latil 
would  indicate  a  correction  -o"*5o;  the  value  of  the  corre 
found  some  years  ago  by  the  (1.  T.  JSiirvey,  l.)y  zenith  sector  o 
vations,  was  -|-o"*67.  But  as  the  errors  of  the  Madras 
which  are  not  yet  wholly  determined,  and  are  probably  not  s 
have  not  been  applied  to  these  observations,  little  can  be  de 
from  this  comparison. 

In  the  meteorological  branch  the  Obaervatory  appears  to  be        well 
equipped.      Two   new   self-recording  instruments  were  obt^^  iiieii 
daring;  the  year.     One  of  these  is  an  electrically  recording:  -m^"^^^^^' 
gauge,  which,   the  report  says,  has   been   tested   and  works       -^^  *^^) 
much    more    satisfactorily    than    the    syphon-gauge.      Madn*^  ^^     ^"^ 
ahead  of  many  other  observatories  in  this  particular.     TheC^"^      ^|^ 
jiew  instrument  is  an  improved  form  ot  Robinson's  aueniom.^"^     ^  ' 
which  works  satisfactorily. 
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Windsor,  New  South  Wales. — Mr.  Tebbutt's  report  for  the 
yeir  1894  shows  that  a  considerable  amount  of  observing  has  been 
(lone,  notwithstanding  the  fact  that  the  astronomical  staff,  which 
insists    solely  of  the  proprietor  of  the  institution,  took  a  little 
respite  from  work  during  the  year.     Mr.  Tebbutt  seems  to  have 
b^n  fortunate  in  his  weather,  for  he  was  able  to  observe  the  day- 
Ji;'ht  ooQ^lt^fttion  of  Venus  on   May  i,  the  transit  of  Mercury  on 
^ov.    I  o,  the    occnltation  of    An  tares,   both   disappearance  and 
reappt^n.Tance.  in  daylight  on  Oct.  31  ;  and  he  only  just  missed  the 
daylig*~»l:occultation  of  Spica  on  Nov.  24,  owing  to  a  smoky  atmo- 
sphere •      Besides  these,  he  observed  altogether  48  phases  of  occul- 
tation^     of  stars,  Comet  Gale  on  27  nights,  and  Comet  Tempel 
1873  *-I.  on  two  occasions.     Measures  of  some  double  stars  have 
\)een  nnade,  which  have  been  communicated  to  the  Royal  Astrono- 
mical Society,  and  the  usual  meteorological  observations  and  transit 
observations  for  time. 
The  new  building  to  house  the  8-inch  equatorial,  which  was 

ir^entioned  as  having  been  begun  in   last  year's    report,  is  now 

completed. 

Meudon   Physical   Observatory. — At   the   meeting  of    the 

"^ns  Academy  of  Sciences  on  June  10  last,  M.  Janssen  reported 

^hat  the  dome  covering  the  equatorial  carrying  visual  and  photo- 

^''^phic  telescopes  is  now  finished,  and  he  took   the  opportunity 

^*  linking  some  remarks  on  the  unsatisfactory  state  of  the  finances 

^*    the  institution,  by  way  of  explanation  of  the  delay  in  issuing 

^^''Mications  from  this  observatory. 

It  appears  that  the  sums  voted  for  constructional  purposes  have 

'*^t  been  sufficient  (it  will  be  remembered  that  the  observatory 

^^^s    ori«^inally  a  chateau    which    has    been,  or,  rather,  is   being 

?^pted  to  its  present  purpose),  and  also  that  the  ordinary  annual 

^^<-'ome  has  been  occasional) v  reduced,  which  would  have  entailed 

^  partial  stoppage  of  the  physical  investigations;  but  to  prevent 

^is,  and  also  as  M.  Jansseu   has  been  anxious  to  get  the  equa- 

^^->rial  at  work,  he  has,  to  meet  the  cost  of  the  dome  and  of  the 

^^lier  services  mentioned,  drawn  on  the  sums  provided  for  publi- 

^^^ion.     He  has  therefore  been  able  to  publish  only  a  very  lew 

^P^^imens  out  of  the  many  excellent  solar  photographs  taken  at 

*^e    observatory,  and  has  had  to  content  himself  with  occasionally 

I^'Jblishing  results   in  the  *  Comptes   Hendus.'     The  material   for 

^^^'eral  volumes  of  the  *  Annals '  of  the  observatory  has  accumulated, 

*^^<J  only  waits  for  provision  of  the  necessary  expenses  to  ap[)ear. 


NOTES. 

Comet  Notes. — H.  I.  Zwiers  investigates  in  Ast.  Nach.  3293 
^^^  orbit  of  Comet  1892  111.  (Holmes).  About  600  observations 
^'^    available,  extending  from    1892    Nov.  9  to   1893  March   15. 
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The  personal  equations  of  the  differeut  observers  are  investigate 
and,  as  the  comet  underwent  a  remarkable  change  of  aspect  abo 
Jan.  16,  1893,  they  are  independently  determined  before  and  aft 
this  epoch.  Perturbations  by  the  Earth,  Mai*s,  and  Jupiter  a 
computed  and  applied,  the  following  being  the  resulting  elemen 
and  their  probable  errors  : — 


Epoch  1892  Nov.  4'>-o  G.M.T. 


>  1892*0. 


Probable  Error. 

93 

27 
6 

II 


o"'!^ 


73842"*o 
345^  57' 26"^ 

3Z^    41   34 
20   47   16 

24    10  46 

5H'''04 
o'55934 

1892  June  is'^'SS 
1899  May     9  -55 

The  next  apparition  will  therefore  take  place  under  simil 
conditions  to  that  of  1892.  Herr  Zwiers  proposes  to  investiga 
the  perturbations  up  to  1899  and  publish  an  ephemeris. 

Prof.  Porter  publishes,  in  Astron.  Journ.  347,  revised  elemei 
of  Comet  1892  Y.  (Barnard).     He  has  included  some  observatic= 
not  published  at  the  time  of  his   previous  investigation,  but  1 
apparently  overlooked  that  made  at  Is' ice  on  Dec.  8. 

Epoch  1892  Oct.  22*^-5  T3erlin  M.T. 


9> 


o'oooo8 


0^*09 


o  '72 


M, 


TT     .   .   .   . 

t       .... 

0 

log  a.  . 
Period 


352      4     2 

17    10  44 

206    45  45 

3190 

35    13   15 
0-52756 

6y- 1 8 


1892*0. 


The  period  is  4  months  shorter  than  that  given  by  M.  Coniel 

'a.  C.  D.  C- 

Minor  Planet  Notes. — Two  new  planets  BZ  and  CA  (p 
visionally)  were  discovered  by  Charlois  on  July  23,  Ko.  392,  (fl 
covered  by  AVolf,  1894  Kov.  4,  has  been  named  AVilhelmina. 

A.  C.  D.  C- 

A  Mechanical  iNTERrnETATioN  of  tue  A'aiuation  or  La-" 
Ti'DE.^ — Assuming  the  variation  of  position  of  the  Earth's  axis 
j-otation   to  be  a  fact  established   by  observation,  the   next  st 
\\ould  appear  to  be  to  investigate  tlie  dynamical  causes  of  tP 
variation.     The  dynamics  of  the  subject  has  already  been  attack::: 
l)y  several  mathematicians,  the  hitest  research  being  by  Mr.  K. 
WoodvNard  in  the  'Astronomical  Journal,' Ao.  345.     This  paj^ 
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cominences  with  a  brief  account,  containing  full  references  to  the 

original  papers,  of  the  method  of  obtaining  the  equations  of  motion 

of    a,   body  of  variable  form.     In  the  case  of  the  Earth,  where  the 

changes  are  slow,  these  reduce  to  two  linear  equations,  giving  the 

position  of  the  axis  of  rotation  relatively  to  the  axis  of  figure.     It 

is   fir^t  shown  that  no  admissible  difference  of  the  Earth  from  a 

splieroidal  form  is  available  to  account  fur  the  observed  departure 

of    the  motion  of  the  Pole  from  the  Eulerian  Cycle.     The  author 

then     considers  what  type  of  solution   of  the  equations    he  has 

obtained  v^ill  agree  with  the  observations,  and  concludes  that  the 

mi n Lite  angular  velocities  resulting  from  the  tides  generated  by  the 

rota'tion  of  the  axis  of  the  Eiirth  about  its  axis   of  figure  afford 

an    explanation,  the  possible  distortion  of  the  Earth  as   a   whole 

contributing  to  the  same  result.     The  paper  concludes  with  a  con- 

j^ider^^tion  of  the  effect  of  earthijuakes    &c.,   sedinientation,  and 

meteorological  disturbances  on  the  motion  of  the  pole.    Mr.  AV^ood- 

warci    has  treated  the  question  very  clearly,  and  has  demonstrated 

— and   more,  it  seems  to   me,  cannot    be    done   without  hydro- 

^yruiixiical   investigations — the   reasonableness   of  the  explanation 

he  offers  of  the  lengthening  of  the  Eulerian  Cycle.     In  justiticatioii 

of  the  view  that  a  fuller  hydrodynamical  treatment  is  necessary 

^\^  vvould  refer  the  reader  to  an  absM-act  of  a  paper  by  Mr.  Hoii«^h 

^^ven   in  the  *  Proceedings  of  the  Royal  Society'  for  1895  March, 

^*^   ^vhich  the  author  states   that   mobility   inside  the  Earth    has 

^he   effect  of    diminishing   rather   than    increasing   the    Eulerian 

^  >ele.  F.  W.  D. 

A  Proof  of  the  Law  of  Gravitation'. — The  suggestion  has 
t^tMi  made  at  times  that  the  force  of  gravitation  does  not  accurately 
^  '^^y  as  the  inverse  square  of  the  distance  between  the  attracting 
**<xiies.  It  will  be  remernl)ered  that  this  hypothesis  has  been 
^uopted  to  account  for  a  certain  observed  motion  of  the  apse  line 
'^^  ^lercury's  orbit  (*  Observatory,'  A'ol.  xvii.  p.  284).  In  a  recent 
^lot-e  in  the  'Astronomical  Journal'  (No.  346)  Mr.  C.  H.  Kununell 
^'^cieavours  to  show  from  elementary  considerations  that  this  hypo- 
^^^esis  is  untenable,  and  that  the  law  mu.st  be  as  generally  accepted. 
His  proof,  in  fact,  amounts  to  this  : — If  the  force  of  gravity 
^'-H^s  not  vary  inversely  Jis  the  square  of  the  distance,  in  equations 
^^  ^^ich  involve  the  attraction  of  two  bodies,  the  (lun>'nsioiis  on  the 
^^  o  sides  of  the  equation  will  not  be  equivalent.  Thus  the  force 
^^   attraction  between  the  bodies  is  represented  by 

,  m  m 

^^d  a  force  is  represented  typically  by  M/;  therefore 

k-      —  is  equivalent  to  M/. 
r* 

Here,  as  a  mass  is  of  three  dimensions  in  length  and  /  is  of 
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one  dimension,  each  side  is  of  four  dimensions  in  length  ar 
equivalence  holds ;  but  if  r*+*  were  substituted  for  r^  the  lef 
hand  side  would  be  of  4  —  ^  dimensions  in  length :  hence  a  for* 
of  gravity  varying  as  any  power  of  the  distance  except  the  inven 
square  will  not  satisfy  our  dynamical  conventions. 

There  appears  to  be  a  fallacy  in  this  reasoning,  and  as  a  kind  < 
rednctio  ad  ahsunlmn  it  might  be  pointed  out  that  time  is  involvf 
in  the  right-hand  expression  but  not  in  the  left-hand.  The  err< 
seems  to  occur  in  assuming  that  A-,  the  astronomical  constant  ^ 
gravitation,  is  an  abstract  number.  And  should  ma^  be  coi 
sidered  as  having  lentjth  ?        

The  Compabatitb  Usefulness  of  Large  and  Small  Tel 
SCOPES. — We  are  very  glad  to  see  an  observer  of  the  acknowledgt 
excellence  of  Mr.  W.  F.  Denning  taking  up  the  question  of  tl 
recent  marvellous  performances  attributed  to  small  telescope 
If  it  be  true  that  large  telescopes  fail  to  show  appearances  readil 
seen  in  small  telescopes,  and  that  these  appearances  are  real,  tht 
it  follows  that  the  ordinary  2-inch  finder  is  the  proper  instruraei 
to  work  with  rather  than  the  telescope  carrying  it.  Let  us  perfe 
this,  and  save  outlay  on  large  object-glasses. 

In  *  Nature '  for  July  4  Mr.  Denning  remarks  : — "  The  phenc 
menal  results  recently  claimed  for  certain  small  telescopes  ai 
almost  ot*  a  character  to  shake  even  the  faith  of  those  disposed  1 
ackuov^  ledge  their  great  utility  on  several  classes  of  objects,  f< 
our  confidence  cannot  go  beyond  reavsonable  limits  ;  .  .  .  some  < 
the  results  lately  published  border  upon  romance,  and  hencefort 
it  would  seem  that  if  all  the  data  d(Tived  with  such  means  are  1 
be  absolut«^ly  accepted,  then  large  telescopes  may  as  well  be  packt 
away  in  the  lumber-rooms  of  our  observatories.'' 

Mr.  Denning  then  refers  to  Stanley  Williams's  observations  < 
markings  on  Saturn,  which,  **if  fully  confirmed,  are  deserving  ■ 
be  ranked  among  the  best  observational  feats  of  modern  times' 
to  the  discovery  of  the  canals  of  Mars  by  Schiaparelli  with  £ 
8|-inch  refractor,  of  which,  during  a  favourable  prcvsentation 
Mars  in  1892,  the  large  American  telescopes  showed  very  litt 
either  of  the  canals  or  their  duplication  ;  and  to  the  remarkab 
performances  of  Mr.  Brenner  with  a  7-inch  refractor. 

The  fact  is  that  such  questions  as  these  can  only  be  decided  \ 
careful  trials  of  large  and  small  instruments,  side  by  side.  Wht 
we  find  Prof.  Barnard  systematic.illy  neglecting  the  36-inch  ai 
devoting  his  time  to  the  12-inch,  we  may  bt*gin  to  suspect  there 
something  to  be  said  in  favour  of  small  telescopes.  We  prefer  1 
wait  till  then.  

Tub  Drougtit  of  1895. — The  copious  "St.  Swithin's  "  raii 
which  commenced  on  the  i8th  of  Jul v,  and  in  thesucceedintjseve 
davs  produced  a  greater  downpour  than  the  three  months'  rainfii 
for  April,  May,  and  June,  may   be  considered  to  have  put  e 
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eflTectual  stop  to  the  severe  and  long-continued  drought  of   1895, 

w  hiot  will  now  worthily  take  rank  with  the  historic  drought  which 

formed  80  prominent  a  feature  in  the  year  1893.     It  w411  be  re- 

inemljered  that  the  1893  drought  extended  practically  over  a  period 

of  nearly  four  months.     The  rainfall  at  the  Royal  Observatory  in 

these  four  months  of  1893  (March  to  June)  amounted  to  1*904 

incti    on  27  days,  showing  a  deficiency,  as  compared  with  the  average 

amoiiiit,  of  524  inches.     In  1895,  for  the  period  of  108  days  from 

April  I  to  July  17  the  rainfall  amounted  to  2*335  inches  on  2>Z 

ciay,^^  and  a  deficiency,  as  compared  with  the  average,  of  4*66  inches. 

5^^pr«^8sed  in  percentages  of  the  avepiige  amounts,  the  1893  vahie 

^^    2  y  per  cent.,  and  that  for  1895  ^^   ^Z  P^^  cent.     But  deficient 

'^mfall  has  characterized  the  year  1895  throughout,  the  amount 

tor  the  six  months  Januar}"  to  June  only  reaching  5*  18  inches,  and 

r^if^g"  no  less  than  5*44  inches   below  the  corresponding  average. 

-I  nis*   amount  fell  on  68  days.     Included  in  this  are  two  phenomenal 

^^'^t^hly  falls,  that  for  Pebruary,  0*22  inch  derived  from  four  small 

■^alls    of  snow,  and  that  for  June,  0*2 1   inch  on  8  days,  the  latter 

^^^^n.g  the  smallest  recorded  value  for  the  month  of  June  since  the 

^otti  mencement  of  reliable  observation  in   1841.     In  June   1849 

*^ne  amount  was  0*30  inch,  and  in  June  1870,  0-39  inch.     In  1893 

tae  six  months'  rainfall  (Jan.  to  June)  amounted  to  6*07  inches, 

t>ein^  4*55  inches  below  the  average  amount.     This  fell  on  64  days. 

^Ir.  Symons,  who  devoted  considerable  research  to  the  remarkable 

^^*^ught  of  1893,  has  given  a  list  of  25   stations  in   the  south  of 

Y'Hgland  (*  British   Rainfall,'    1893,   p.    140)  at   w^hich    a   partial 

brought  prevailed  for  115  days  or  more,  and  states  "that  in  the 

^xtreme  case  the  values  practically  amount  to  four  months  with  otie 

^A^^  o/7'a</i — that   is  to  say,  about  one-eighth  of  the  usual  fall.'' 

*7^Hci  he  then  expresses  his  belief  "that  possibly  few  of  us  would 

^^^  to  see  a  more  remarkable  drought.'*     Examining  1895  we  find 

^uat  at  Greenwich  we  have  a  fall  of  ro8  inch  in  81  days  between 

-^pril  28  and  July  17,  so  that  it  is  probable  that  Mr.  Symons's  volu- 

*^irious  returns  may  yield  results  for  many  stations  correspondingly 

startling  to  those  given  in  1893. 

Theke  is  a  note  in  Symons's  'Monthly  Meteorological  Magazine,' 

^T\  i\*cording  rain-gauges,  which  incidentally  criticizes  some  British 

^OHervatories.     The  immediate  cause  of  complaint  is  that  some 

^^u sands  of  pounds  have  been  spent  on  a  new  Brussels  Obser- 

^tory  at  Ucde,  but  no  provision  appears  to  have  been  made  for  a 

^*f~ recording  rain-gau6;e. 

Tljc  note  goes  on :  **  Bnissels  Observatorv  is  not  alone  in  this 

^preparedness.     Greene ich  Observatory  has  no  recording  rairi- 

^?^^§^t  except  the  antiquated  one  put  up  among  the  chimney-pots 

?^?^Out  1840:  so  with  the  other  public  observatories — Cambridge 

^^  not  one,  nor  Bidston,  nor  Edinburgh,  nor  Dublin." 

-f^hen  follows  a  list  of  22  stations  provided  with  one  or  more. 
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Astronomical  Joubxal  Prizes. — Messrs.  A.  Hall,  Lewis  Bos 
and  Chandler,  who  are  the  judges  to  deteruiine  the  award  of  the; 
prizes,  have  given  Prize  No.  1.  1895,  of  S200,  to  the  observer  wh 
subject  to  certain  conditions,  made  the  best  series  of  determinatioi 
of  maxima  and  minima  of  variable  star.-^,  to  Mr.  Paul  S.  Yendell. 

The  only  manuscript  received  in  competition  for  Prize  No.  I 
of  S400,  "  For  the  most  thorough  discussion  of  the  theory  of  tl 
rotation  of  the  Earth  with  reference  to  the  recently  discovert 
variations  of  latitude,"  was  from  Prof.  tS.  Newcomb,  to  whom  tl 
prize  has  been  sent.  

The  Sbahzada  with  his  suite  visited  Greenwich  Observatoi 
on  the  evening  of  Monday,  July  8.  It  fortunately  happimed  1 
be  a  brilliantly  fine  evening,  and  the  Boyal  visitor,  whom  tl 
Astronomer  Roval  received,  was  able  to  have  a  view  of  the  Moc 
and  some  interesting  stars  through  the  28-inch,  and  also  Ui  obser' 
a  star  with  the  transit-circle.  The  party  spent  about  two  hou 
in  the  observatory. 

It  weems  hardly  worth  while  to  call  attention  to  the  parti 
eclipse  of  the  Sun  which  will  take  place  on  August  20,  as  it  w 
be  visible  only  in  Eussia  and  AVestem  Asia.  The  total  eclipse 
the  Moon  on  Sept.  3  will  be  scarcely  a  more  interesting  phen 
menon  for  Ent];lish  observers,  for  the  beginning  of  totiility  do 
not  happen  until  17"*  6",  and  the  Moon  sets  at  Greenwich 
17''  i8»". 

WoLsiNGHAM  Observatory  Circular,  No.  42,  announces  that 
Red  III.  type-star,  magnitude  8*4,  which  is  not  in  the  Southe 
])iirchmusterun^,  was  detected  on  July  14  in  II. A.  19''  52'"-4,  Do 
—  2°*ii'  (1900),  and  is  probably  a  new  variable;  and  that  Esp 
102 1  is  also  probably  variable. 

Prof.  Barnard  informs  us  that  he  is  about  to  sever  his  co 
nection  with  the  Lick  Observatory.  Jle  has  accepted  a  position 
the  Yerkes  Observatory,  in  connection  with  the  40-inch  telesco| 
His  address  after  1895,  Oct.  i,  will  be  Yerkes  Observatory,  La 
Geneva,  AVisconsin,  U.S.A. 

It  is  announced,  but  we  have  had  no  direct  information  of  t 
fact,  that  Mr.  K.  L.  J.Ellciy,  F.R.S.,  the  Government  Astronon 
in  A^ictoria,  has  retired  from  the  post,  and  that  Mr.  Barrachi,  1 
first  assistant,  succeeds  hiin  as  Director  of  the  Observatory. 

Herr  Knorre  has  published,  in  the  Ast.  Nach.  3300,  his  doub 
star  measures  made  in  1892-3-4  with  the  Wellman  double-ima 
micrometer  on  the  9-inch  refractor  of  the  Konip^lichen  Sternwai 
zu  Berhn.     The  54  stars  are  those  usually  measured. 

Professor  Daniel  Kirkwood,  formerly  of  Indiana  L^niversi 
U.S.A.,  died  at  his  home  in  California  on  1895  June  11.  A 
hope  to  give  some  account  of  his  astronomical  work  in  our  nt 
number. 


Au  s  •  1 895.]  Notes.  3 1 9 

D  £.  HERMiSS  Stuuye  qives,  in  Ast.  Xach.  330?,  an  investignlioti 
<>f  the  obiatfnesa  of  Mara  from  a  consideration  of  the  motion  of 
the  node  nnd  Hpse  of  the  orbit  of  the  satellites.  He  dedni-es  au 
ob)(it«nes3  of  yIb- 

r*t.ANa  are  being  discussed  and  matters  are  proceeding  in  con- 
ii*?t;tion  with  the  ne*  Obsei-varory  at  Perth,  West  Australia. 
iJr.  Cooke,  of  Adeliiide,  is  spoken  of  as  a  likely  candidate  for  the 
iJir-ectorship. 

At  the  Exhibition  at  the  Imperial  Institute  in  connection  with 
the  <ieogmphical  Congres:*  uow  proceeding,  Harrison's  chrono- 
(tittt^r  and  other  objects  of  interest  from  Greenwich  are  on  view. 


From  ax  Oxford  Xote-Book. 

f^Ei.DOM  have  I  had  a  more  delightful  aiirprise,  of  a  mathematical 

l^iiid,  than  wns  afforded  me  bv  the  sight  of  a  short  paper  on  "The 

t'<.elt»stat "  by  G.  Lippniann,  in  the  '  L'omptes  Rendus'for  13  May, 

I  ^05-     My  attention  «aa  directed  to  it  by  Mr.  Johnstone  Htoiiey, 

^*"l><>   remarks  tliat  the  pr()|)osed  instrument  is  just  the  thing  lor 

ellipse  ttork;  and  so  it  ia,  but  it  is  difficult  to  see  where  the 

l>o»sible  tisea  of  it  end.     It  ought  to  replace  the  equatorial  in  verv 

**>jniy  wiiya.     It  consists  simply  of  a  plane  mirror  rotating  once  in 

■4-3   liours  aliout  an  lU-is  in  itt  jilaae  tckich  in  /ilaeeil  jMiraUel  to  the 

{folftr-  axis  -if  the  Earlh,     The  image  of  the  sky  seen  by  reflection 

in  «uch  a  mirror  remains  tiled  in  space.     A  beautiful  geometrical 

pcoof  of  this  theorem  is  given  in  the  paper  (see  page  301),  but  the 

tat^t  muv  be  roughly  apprcheiuled  from  the  consideration  that  thf 

rt-Hfcted  ray  travels  tttice  as  fast  as  the  mirror.     But  how  in  the 

^'orld  has  so  niinple  and  important  an  instrument  been  an  long 

***'erIooked  I     A  tele^scupe  may  he  fixed,  pointing  to  this  mirror,  in 

*ny   position,  and  its  field  of  view  ttill  not  alter,  except  for  change 

'^^    r«efrHclion  &c.     There  is  no  rotation  of  the  field,  as  in  nianv 

•  ortHs  of  helioatftt — it  remains  absoiulely  the  same.     By  starting 

tbe  rotation  of  the  mirror  in  different  positions,  different  parts  of 

^Qe     same   Kone  in   declination   may  be  followed ;  but  to  get  to 

*Uot  her  zone  the  ttlescope  must  be  moved.     This  seems  to  limit 

y>e    applications  of   the  instruuient  to  cases  where  work  is  to  be 

"ine  in  or  near  a  fixed  Koue,  or  on  an  object  like  a  planet ;  and 

^'•e    circumpolor  regions  are  awkward  to  manage,  since  the  re- 

"t't^tion  is  there  nearly  at  a  gra/.ing  incidence ;  though  probably  a 

^cond  mirror 'can  be  introduced  in  some  way  with  advantage, 

"^t  ilie  idea  is  of  fundamental  importance. 

Thinking  over  the  proper  place  for  the  second  mirror,  I  think  it 
s'lould  be  a  simple  polar  helioMtat ;  that  is  a  mirror  which  can  he 
plated  at  any  angle  to  the  polar  aiU,  and  rotated  r6nnd  it  once  in 
?4  houra.  The  function  of  such  a  mirror  is  to  leave  the  sky  fixed 
"'  ^pace,  h\it  to  /lilt  the  jmk  in  niiother  fiart  of  the  dy.  Thus,  if 
t'lH  mirror  be  inclined  at  45  ,  iJome  point  on  the  equator,  say  Orion, 
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is  reflected  (up  or  down)  the  polar  axis  and  becomes  the  new 
centre  of  rotation,  while  the  pole  star  goes  onto  the  new  equator. 
AVe  have  thus  substituted  for  the  actual  sky  another  sk}'  rotating 
with  reference  to  the  Earth  round  Orion :  and  if  we  apply  to  this 
image  the  Coclostat,  it  is  Orion  which  now  has  the  disabilities  pre- 
viously attaching  to  Polaris,  while  Polaris  can  now  be  reflected  at 
a  comfortable  angle.  If  we  can  put  up  with  these  two  reflections, 
then  we  have  a  Coelostat  which  will  do  practically  anything. 
M.  Lippmann  has  done  a  fine  day's  work ! 


So>rE  week  or  two  ago  I  had  the  most  enjoyable  experience  o^ 
seeing  at  work  the  new  photographic  telescope  with  objectiv 
prism  which  8ir  Howard  Grubb  has  just  completed  for  Mr.  Fraufe 
M^'Ciean  at  Tunbridge  Wells.  This  powerful  instrument  (12-in.^ 
aperture,  and  ii|  feet  focal  length,  with  objective  prism  of  20**)  ia  i 
being  used  by  Mr.  M^Clean  to  photograph  the  spectra  of  stars  ^ 
the  length  of  the  8|)ectrum  being  in  N.P.D.,  and  the  breadthf - 
obtained  by  a  slow"  drift  in  R.A.,  according  to  the  method  alreadjir, 
familiar;  and  some  spectra  of  great  beauty  have  been  alread]!f^ 
obtained.  It  is  not  for  me  to  say  more,  for  my  experience  of  such^ 
work  is  of  the  slightest.  But  there  was  a  certain  point  of  quit^^ 
general  interest  which  presented  itself.  The  spectra  were  stripefc^ 
with  the  most  perfect  regularity  in  the  direction  of  their  length 
and  a  little  examination  showed  that  each  stripe  corresponded  to 
revolution  of  the  driving-screw.  I  must  confess  to  considerabl 
astonishment  at  such  apparently  large  systematic  errors  in  a  screw 
turned  out  by  Sir  Howard  Grubb;  but  Mr.  M'^Clean  remarke 
that  the  imperfections  need  not  be  large,  and  for  ordinary  wor 
would  not  be  sensible.  The  width  of  the  photographic  trace  pe 
revolution  corresponds  to  the  difference  between  the  rotation  of  the? 
telescope  and  the  rotation  of  the  Earth  per  revolution  of  worm- 
screw.  During  an  exposure  near  the  equator  of  20  minutes  (equiva- 
lent to  40  revolutions  of  worm-screw)  the  trace  is  about  60"  wide, 
giving  1 1''  per  revolution,  and  on  this  i|"  the  whole  inequality 
per  revolution  takes  effect ;  and  hence  a  minute  inequality  of  say 
o"-5  in  the  driving-screw  would  stripe  the  spectrum  boldly.  Jt 
is  not  to  be  expected  that  the  best  driving-screw  should  be  free 
from  errors  of  this  kind,  unless  sjx^cially  demanded.  On  return- 
ing to  Oxford,  I  found  by  a  few  series  of  observations  with  the 
verniers  that  there  were  systematic  errors  in  the  driving- screw  of 
the  Oxford  Equatorial  (also  by  C^rubb)  as  follows : — 

One  revolution  corresponds  to  90",  and  the  errors  at  0%  15*, 
30*,  45*,  6o%  75*  were  respectively  —  o''"2,  —  o''*2,  —  o**i,  0*0, 
-|-o**3,  -|-o*'2.  It  is  probable  that  there  are  such  minute  errors 
in  all  screws. 

I  do  not  know  whether  this  powerful  method  of  testing  a 
driving-screw  has  been  remarked  upon  before.  It  is  certainly  new 
to  me. 


4* 
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A.  POINT,"  wrote  the  worried  schoolboy,  **  is  that  which  li:is 
no     parts,   even    if   you   get   a   magnify ing-glass."      Mr.   H.    d. 

Wells  has  written  a  delightful  fantasy  dealing  with  the  similar 
ilefioiencies  of  solid  bodies,  which,  according  to  the  hero  of  his 
t>ook  *,  have  no  existence  unless  extended  in  the  fourth  dimension, 
rianit^ly  Time.  The  hero  accordingly  invents  a  machine  to  do  for 
tlie  Holid  body  what  the  magnifying-glass  fails  to  do  for  the  point — 
extend  it  in  another  dimension.  (3n  his  Time  machine  he  makes 
^  wonderful  journey  into  the  future  and  finds  mankind  wofully 
<J.eoaclent  in  two  very  different  directions.  We  could  wish  the 
Q-iitlior  had  made  a  more  cheerful  or  pleasant  forecast,  but  the 
l3ook  is  thoroughly  interesting  and  amusing,  distinctly  above  the 
^ve^a^e  of  such  fanciful  works.  There  is  a  good  scene  where  the 
t^  r.-st  small  model  of  the  machine  is  despatched  on  its  Time  journev. 
It  \v5is  the  Psychologist  himself  who  sent  forth  the  model  Time 
-^la.<--hine  on  its  interminable  voyage.     We  all  saw  the  lever  turn. 

'  24m  absolutely  certain  there  was  no  trickery.  There  was  a  breath 
^>f  v»ind,  and  the  lamp-flame  jumped.  One  of  the  candles  on  the 
^^^antel  was  blown  out,  and  the  little  machine  suddenly  swung 
^**<^und,  became  indistinct,  was  seen  as  a  ghost  for  a  second  perhaps, 
^^5i  an  eddy  of  faintly  glittering  brass  and  ivory  :  and  it  was  gone — 
"^^uished!  Save  for  the  lamp  the  table  was  bare.  Everyone  was 
'^^K^nt   for  a   minute.      Then    Filby  said   he   was    damned.      The 

"^ychologist  recovered  from  his  stupor,  and  suddenly  looked  under 

'^^e  table.     At  that  the  Time  Traveller  laughed  cheerfully." 


I'^LYiNG-MACniNES   have    not   perhaps   very  much    to   do  with 

-^•*<tronomy,  but  an  apology  for  mentioning  them  here  might  well 

^     built   on  Terence's  *  ^V/A«7  humani  a  me  alienum.'     Moreover 

^    distinguished    scientific    company    of    some  30  persons,  which 

assetiibled  on  Friday,  July  5,  at  Hexley  Park,  to  see  some  experi- 

"^♦^nts  with  Mr.  Maxim's  machine,  included  the  Astronomer  Roval 

*/'d    his  Chief  Assistant,  the   President  of  the  R.  A.  S.  and   his 

^H*cretary,  and  several  other  gentlemen  well  known  in  the  astro- 

^ooii^^j^j  world.     The  machine  in  its  present  form  consists  of  a  car 

driven  along  rails  by  the  rotation  of  a  pair  of  screw-fans,  and 

P'"ovi(i^*(i  with  aeroplanes  of  canvas.     When  a  certain   speed  is 

sttained  these  aeroplanes  lift  the  machine;  they  do  not  carrv  it 

bodily  into  the  air  as  yet ;  it  is  at  present  suthcient  to  show  that 

^•^^  lifting  power  is  there,  and  this  is  clearly  demonstrated,  firstlv, 

^y  a  pressure  indicator,  and,  secondly,  by  the  rising  of  a  pair  of 

'^"U'e^s  connei-'ted  vi-ith  the  car  against  upper  rails  a  couple  of  feet 

i^'oin  the  ground.     Some  months  ago  the  lifting  power  had  been 

d^naonstrated  more  clearly  still  by  the  breaking  of  one  of  these 

^Pper  rails,  and  the  releasing  of  the  machine,  which  then  actually 

fi^w  for  some  yards ;  what   might  have  occurred  if  Mr.  Maxim 

*  *  Th<>  Time  Machine,'  by  H.  G.  Wells.     London  :  William  Heinemann, 
Price  i»,  ed. 
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had  not  at  once  shut  off  steam  will  of  course  never  be  knov 
but  he  was  not  yet  ready  to  investigate  this  one  of  the  i 
or  six  problems  which  must  be  solved  before  flying  can  be  d( 
satisfactorily.  In  due  time  he  will  doubtless  proceed  to 
consideration  of  the  remaining  problems;  at  present  he  claims 
have  shown  that  it  is  possible  to  construct  an  engine  power 
enough  to  lift  itself  and  more.  The  engine  is  a  beautiful  exam 
of  Mr.  Maxim's  great  mechanical  skill.  The  whole  apparatus 
of  course,  mada  as  light  as  possible.  Seen  at  a  little  distance,  wl 
running,  the  machine,  with  its  wide-spreadiug  aeroplanes,  certai 
gives  the  impression  of  a  great  white  bird  running  along  to 
speed  up  to  fly  with.  There  was  no  doubt  about  the  inter 
tVlt  by  all  present,  who  owe  to  Mr.  Maxim  and  his  partr 
INlr.  JB  rod  rick  Cloetc,  the  plea  sautes  t  i\3collections  of  a  m 
enjoyable  afternoon. 


Looking  over  a  railway  bookstall,  a  familiar  picture  caught 
eye  in  an  unexpected  corner.     On  the  front  page  of  the  '  Sport 
Times'  for  July  20  appears  a  rough  sketch   of  the  top  of  Gre 
wich  Observatory  over  the  following  spasm  of  poetry  : — 

The  poll  appears ; 

For  twenty  years 
It  tells  the  same  old  story: 

Do  what  thev  will, 

At  Greenwich  etill 
You  can  observ-a-Tory. 

There  is  also  another  astronomical  allusion  on  the  same  page 
a  uiore  ambitious  poem  entitled  *'  What  has  become  of  the  liad; 
which  finishes  thus  : — 

Now.  my  Lord  R<-)«i9e,  you  will  help  u?,  no  doubt, 

Willie  we  are  seeking  lost  Radical  lads  : 
Lend  us  your  telescope  till  we  find  out 

What  in  the  world  has  become  of  the  Kads. 

Tt  is  worth  remarking  that  the  fame  of  the   big  telescope 
undimmed  in  lustre,  however  unkind  years  may  have  been  to 
mirror. 

Curiously  enough,  in  the  paper  called  '  Pick-me-up  *  for  the  sa 
date  (July  20),  there  is  another  reference  to  the  same  telescc 
though  the  writer  apparently  confuses  Lord  Eosse  with 
optician  Ross,  lie  remarks  : — "  It  appears  to  have  been  a  dt 
sort  of  song,  for  Lucy  assured  the  party  she  was  addressing  t 
it  went  with  her  always  ;  and  on  dull  days  she  could  see 
shining  stars  through  the  gloomy  clouds  on  account  of  that  so 
If  the  Astronomer  Eoyal  doesn't  act  on  this  tip  and  buy  the  wo 
and  music  before  there's  a  better  offer  going,  he's  losing  a  char 
A  song  like  this  would,  it  seems  to  me,  give  the  Ross  telesc 
feeveral  points  and  theu  come  out  ahead  at  the  finish." 


THE    OBSERVATORY, 

A     MONTHLY   REVIEW   OF    ASTRONOMY. 


SEPTEMBER. 


Some  Astronomical  Records  in  ancient  Chinese  Books  *. 
A.  STTtoNOMT  is  one  of  the  most  ancient,  as  it  is  one  of  the  most 
'*^*^^re3ting  of  the  Sciences.  It  dates  its  birth  from  the  beginning 
***  the  human  race.  All  was  new  to  primeval  man.  Nature, 
^*»clotbed  as  yet  id  scientific  nainea  or  formulie,  wa.s  to  him  living 
^ri(l  real.  To  hie  young  fresh  intellect,  what  an  interesting  field 
_  *^f  speculation  lay  in  the  blue  vault  with  its  countless  luminaries, 
varied  and  brilliant  constellations  as  they  revolved  in  ever- 


la^ti 


itiq  harmony  around  him.     He  gazed  wifh  admiration  ( 


^Jorious  orb  of  day,  as  he  ran  his  daily  course,  and  heard  the 
*^sinf^  of  the  waters,  as  he  plunged  into  the  western  seas.     On 
^**'^r  starlight  nights,  be  fancied  he  heard  the  far  off  "music  of 
^^  spheres,"  a  melody  too  elevated  to  be  heard  by  mortal  ears. 

Notwithstanding  all  these  flights  of  imagination,  when  history 
j.P^?is,  no  small  progress  had  already  been  made  in  astronomy. 
,  "^  China,  the  stars  had  been  already  named,  the  seasons  determined 
^  vneans  of  culminating  stars,  and  a  fair  approximation  made  to 
'"^  length  of  Ihe  year.  The  zodiac  had  been  divided  into  78  con- 
. "dilations  and  the  places  of  the  Sun  and  Moon  determined  hy 
.  ^i  r  position  among  the  stars.  As  regards  the  Sun,  at  least,  this 
^Jilies  no  small  skill  in  the  art  of  observing,  as  the  stars  are  not 
""^ijble  in  the  daytime.  While  the  Chinese  showed  such  an 
,P*-itQjg  [qp  observation,  they  displayed  a  remarkable  deficiency 
'"  t:he  power  of  generalization  and  in  drawing  the  legitimate 
T^yctiong  from  the  data  collected.  Thus,  while  the  Chinese 
'^'^^^nnined  the  equinoxes  and  solstices  by  means  of  culminating 
**s  and  so  determined  the  position  of  the  Sun, — though  they 
"J^^^t  have  perceived  that  his  position  at  these  epochs  was  slowly 
•^"^^ging — yet  it  was  the  fourth  century  after  Christ  ere  they 

We  mre  permitled  by  Prof.  RubmII  lo  reprint  hi*  interestitie  article  on 
Cbtii^H  ArtronoDiy,  which  "a»  origiiuUly  published  in  Ihe  Froceedingi  of  tbe 
"•■in  Orient^  Sodetj.— [Ed*.] 
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discovered  the  precession  of  the  equinoxes,  i.  e,  about  500  years  ^fe^^^y,^ 
after  it  had  been  discovered  by  Hipparchus.  The  name  given  tcfc  mrB^ej'^' 
the  pole  star  in  different  dynasties  brings  out  this  point  nioir-i:c>.cxxih  ^ 
clearly.  Thus,  at  the  time  of  the  emperor  Yao,  about  2300  b.c.o.^^  **Jor 
the  pole  star  was  10  Draco.  Later  on,  about  the  beginning  00  -^  ^^• 
the  Chou  dynasty,  the  pole  star  was  fl  IJrsaB  Minoris.  The  namcxx,^^^^  ^^ 
in  both  cases  denotes  the  Emperor,  clearly  showing  that  thes^^^^^  -u'^^ 
names  \n  ere  given  to  those  two  stars  at  those  earlj  dates.     ITP^  j^ 

reference,  however,  is  made  to  the  change  in  ancient  Cbinea^^^-«.  -  "^^ 
history.     A  blind  reverence  for  the  past,  inducing  an   in3plic^>irX<-)/'^ 
belief  in  their  ancient  records,  has  prevented  the  Chinese  fro'^>--y^  '^'* 
making  any  material  advance  in  astronomy,  as  well  as  in  aiK:.^       ^  ^ 
other  science.  -^ 

The  earliest  references  to  astronomy  in  Chinese  literature  a^        ^  .^ 
found  in  the  *  Shu  Ching.'     In  the  opening  chapter  are  contaiiirx  ^:^ned 
the  directions  of  the  emperor  Yao  to  his  four  astronomers,  how  "^,^*i^vv  to 
observe  the  solstices  and  equinoxes.     He  commanded  the  secoKz^^^^cond 
brother  Hsi,  going  east,  to  reside  at  the  "  Bright  Valley,''  so    ^3^  ao  as 
respectfully  to  receive  the  rising  Sun,  adding  that  the  day  ig^^^  is  of 
the  medium  length  and   the  star  Niao.     According  to  ChiiLmzmiJuiem 
commentators,  Niao,  which  is  not  the  name  of  a  star  but  or-^i:^    of  a 
group  of  constellations,  here  corresponds  to  a  Hydree.     It  8ho«z:>^_^nould 
therefore  have  culminated  about  half  an  hour  after  sunset.     Z7  The 

R.A.  of  Hydra,  2350  b  c,  wa^j  87°  38'.  At  6.30  p.m.,  the  earLT-^cjliest 
hour  we  can  take  for  the  observation,  the  star  would  have  bcM  been 
about  10°  past  the  meridian. 

The  emperor  then  commanded  the  third  brother  Hsi  to  go  scc::^  ^ssouth 
and  respectfully  observe  the  Km  it  of  the  shadow.  Midsiim^  ■  »i>mp,r 
would  be  determined  by  the  culmination  of  Huo\  which  coci:^^:=i:x)rre- 
sponds  to  TT  Scorpii.  At  the  time  of  Yao,  the  R.A.  of  v  Scc^-^z^corpii 
was   180°  39'.     At  the  earliest,  the  observation  could  not  E^  have 

been  made  before  7  p.m.,  when  the  star  would  have  already  ^        ^  been 
14°  past  the  meridian. 

The  emperor  again  directed  the  second  brother  Ho  to  reside  m:ideiD 
the  west  and  respectfully  attend  the  setting  Sun.     By  the    ^r~30  cul- 
mination of  a  certain  star  he  was  to  determine  mid-autumn.  This 
star  corresponds  to  /3  Aquarius,  and  its  R.A.  at  the  time  of         "^  Tao 
was  263°  14'.     Taking  6.30  p.m.  as  the  time  of  observation p—      ,  this 
star  would,  at   that   epoch,   have   been    14°  past    the   meri        ^^ 
Lastly,  the  emperor  directed   the  third   brother  Ho  to  go  n 
and  by  means  of  the  star  Mao  to  determine  the  winter  so 
This  star  corresponds  to  17  Tauri.     Taking  the  time  of  observ 
as  5.15  P.M.,  at  the  time  of  Yao  it  would  have  been  6°  E.  o 
meridian.     With  the  exception  therefore  of  the  winter  sol 
the   directions   to  determine   the   summer  solstice  and   the 
equinoxes  would  have  been  much  more  suitable  several  centi-*'^^^ 
later  on.      Evidently,  however,  the  above   directions  were     ^^^^-^ 
intended   roughly   to   indicate   the   seasons   for  the   purpose        ,  ^^-da 
husbandry,  and  are  of  no  use  at  all  in  fixing  the  date  of  yT^*'^'        ;'*:"^.^o< 


'•^ir.x* 
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in.  The  hours  at  which  the  observations  were  made  are  not 
itiooed  ;  besides,  the  precession  of  the  equinoxes  ia  so  slow  aa 
leave  the  uncertiunty  within  veiy  large  limits.  It  will  be 
xeeting  here,  however,  to  compare  these  directions  of  Yao  to 
foar  astronomerfl  with  the  *  Hsia  Hsiao  Cheng,'  the  calendar  of 

Haia  dynasty,  and  with  the  '  Yiieh  Ling,'  attributed  by  some 
iineiitators  to  the  Chou  dynasty,  by  others  to  the  Cb'in  dynasty. 
I  *  Haia  Hsiao  Cheng '  it  fragmentary,  but  the  parts  that  remain 
w  clearly  that  the  directions  contained  in  it  are  practically  the 
le  as  those  contained  in  the  'Shu  Cbing.'  Thus,  for  ejcample, 
lie  '  Hsia  Hsiao  Cheng,'  it  is  stated  that  in  the  tifth  month 
^orpii  ia  central  at  the  beginning  of  dusk.  Now,  this  is  enaotly 
it  Tao  toH  his  astronomer  Hal. 

'he  '  Yueh  Ling'  is  a  complete  calendar  for  every  month.  It 
however,  extremely  vague,  nfither  the  day  nor  the  hour  of 
erration  being  stated.     For  example,  it  says:  in  the  lirst  month 

Son  is  in  Ting"  Shih' ;  whether  this  means  that,  at  the  Chieh 
:  Li  Ch'nn  or  Yii"  Shun',  or  on  the  first  day  of  the  month,  the 
1  is  in  ring"  Shih,  it  ia  impossible  to  determine.  The  com- 
nlAtors  of  the  '  Chin  i'ing  Li  Clii' '  say  that  these  observations 
er  to  the  beginning  of  the  month.  I  think  this  view  is  very 
tbably  correct,  and  that  the  dii'ections  in  the  '  Yueh  Ling '  were 
I*  intended  roughly  to  indicate  the  several  mouths. 
\Ve  meet  with  no  further  astronomicnl  allusions  in  the 'Shu 
ing'  until  the  reign  of  Chung  K'ang,  the  fourth  emperor  of  the 
lia  dynasty.  In  hb  reign,  probably  the  first  year  of  his  reign. 
rurred  an  eclipse  of  (he  Sun,  ibe  moat  celebrated  on  record  — 
ebrated  not  only  for  ita  antiquity,  more  remote  by  about 
3o  yeara  than  any  recorded  by  any  othiT  nation,  but  also  for 
!  AraaA  fate  of  tlie  tuo  astronomers  Ifsi  and  Ho,  who  were 
en  by  surprise  and  unprepared,  at  its  occurrence,  to  perform 
;  customary  rites,  Theae  rites  were  the  shooting  of  arrows, 
iting  of  drums,  gonss,  &c.,  with  the  object  of  delivering  the  Sun 
m  the  monster  that  was  devouring  it.  The  astronomers  Hai 
i  Ho,  by  virtue  of  their  office,  should  have  superintended  theae 
ia.  They  were,  however,  drunk  and  incapable  of  performing 
nr  duties,  so  that  great  confusion  ensued.  On  this  account, 
'ording  to  the  narrative  in  the  '  Shu  Ohing,'  they  were  put  to 
wh.  Our  sympathy  with  them  on  their  rather  severe  puiiiah- 
nt  will  be  heightem-d  when  we  learn  that  the  eclipse  in  question 
s  only  a  partial  uue.  S,  M,  Russell, 

['io  be  continued.] 


Bright  Meteor  of  July  7,  1895. 
'  Sunday  night,  July  7,  at  about  10"  49",  a  fine  meteor  with  a 
able  nucleus  was  observed  from  various  parts  of  the  country. 
'«  folbwiag  are  some  of  the  descriptions  : — 
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Mr.  F.  W.  Dyson,  of  Greenwich,  observed  it  from  a  position 
nearly  surrounded  by  trees  and  buildings.  The  time  was  between 
iQh  49"  and  lo**  50°.  The  disappearance  occurred  at  a  point  6^ 
further  from  the  pole  star  than  fl  Ursae  Majoris,  after  an  observed 
flight  of  8°  or  10°  in  about  5  seconds.  Its  direction  of  motion  was 
only  a  little  to  the  N.  of  the  parallel  of  declination.  The  nucleus 
appeared  to  become  double  while  he  was  watching  it. 

Mr.  E.  T.  Campbell,  of  Woodford,  Surrey,  gives  the  time  as 
10^  51",  and  says  the  meteor  was  double-headed,  the  intervalC 
separating  the  two  parts  being  |°.     It  travelled  slowly,  tandenrrx 
fashion,  thus  5|cj|c— *►,  in  a  horizontal  direction  along  10°  or  i2°^^3 
and  ended  4°  or  5°  W.  of  the  last  star  in  the  tail  of  Ursa  MajorxcD 
He  further  says  it  was  about  2nd  mag.  or  brighter,  and  laste* 
5  seconds. 

Mr,  W.  P.  Butler,  writing  to  '  Nature '  (No.  1342,  p.  369)fro» 
the  Royal  College  of  Science,  says  the  time  was  10''  45",  and  th^ 
the  meteor  was  double,  the  two  components  being  about  ^®  apa 
travelling  together,  the  smaller  one  ahead.     Their  combined  ma 
nitude  was  probably  equal    to  Venus  as  seen  earlier   the 
evening.     He  gives  the  observed  path  as  19°  -|-2o°  to  172°!  4-3 
across  Coma  Berenices  to  the  S.E.  region  of  Ursa  Major. 

Mr.  L.  Demengel,  of  Sunbury-on-Thames,  writing  to  the  '  Engli 
Mechanic'  (No.  1581,  p.  45S),  mentions  the  time  as  lo**  50™, 
says  the  meteor  was  a  brilliant  one,  followed  by  a  trail  of   10° 
length   and   5'  in   width.     After  traversing  three-quarters  of 
course  it  divided  into  two  portions,  both  following  in  the  sa 
trail   and  with  verv  distinct  nuclei.     Its  motion   was  slow,  i 
horizontal  direction.     Length  of  path  about  20°,  duration  of  fli 
12  seconds.     It  started  from  a  point  nt  about  180°  4-45°. 

Mr.  G.  Charsley,  of  Beaconstield,  Berks,  says  the  meteor  lit  ^"Jp 

all  objects  like  a  Roman  candle.  It  was  first  seen  near  ArctuK:: — '■Js* 
and  it  passed  to  the  N.  through  the  bright  stars  of  Ursa  Ma>^J  ^^r. 
An  ember-like  piece  shot  on  faster  than  the  ball,  which  it  J»  ^^ 
behind.     It  left  a  yellowish  streak  on  to°  or  12^^  of  its  course. 

Miss   Alice    Hodgkinson,  writing   to   the  '  English   Mecha^^"^*-  ^^ 
(No.  1585,  p   558),  relates  that  she  obtained  a  good  view  of  *he 

meteor  from  Ruinvvorth,  near  Bolton-le-Moors,   I^ancashire.  ^^ 

came  from  the  direction  of  S.W.  and  travelled  across  to  the  k^^  ^  ^m 
and  "  divided  into  two,  like  sparks  from  a  rocket." 

The    meteor  was  also  seen  at   Birmingham,  passing  from  * 

S.S.W.,  altitude  25°,  to  the  S.E.  altitude  40°.     It  travelled 
slowly,  and  increased  in  size  until  it  exceeded  the  apparent  bri 
ness  of  Venus. 

On  comparing  the  various  observations  the  radiant-point  of 
meteor  would  appear  to  be  in  Libra  at  about  217°—  6^  but 
position  is  liable  to  considerable  uncertainty.     The   object 
seen  under  circumstances  which  would  be  likely  to  prevent  e  - 
observation,  for   the   full  moon  was    shining,  and  comparatL 
few  stars  were  visible  in  the  sky  by  which  to  mark  the  path. 
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ch  cases  the  observer  is  generally  taken  unawares,  and  the  whole 
paritiou  disappears  before  he  has  time  to  note  its  position  or 
•ection  of  flight  accurately. 
The  meteor  seems  to  have  begun  when  over  Bath,  at  a  height  of 

miles,  and  to  have  ended  near  Buckingham,  at  an  elevation  of 

miles.  The  real  length  of  path  was  about  79  miles,  and  earth- 
int  in  Norfolk.  Two  of  the  observers,  who  only  witnessed  about 
If  of  the  path,  estimated  the  duration  as  5  seconds,  while 
•.  Deraengel,  who  probably  saw  the  whole,  gives  it  as  12  seconds. 

yve  adopt  10  seconds  as  a  fair  average,  the  velocity  would  be 
niles  per  second. 

The  radiant  in  Libra  does  not  correspond  with  that  of  any 
own  meteor-shower  in  July.  Earlier  in  the  year  there  are  many 
Hants  clustered  in  this  part  of  the  heavens.  On  April  21,  1889, 
[-2  mag.  meteor  was  seen  by  Prof.  Herschel  at  Slough,  and  by 
3  writer  at  Bristol,  which  had  a  radiaut  at  218"^  —5°'  The  fire- 
Ll  of  May  29,  1889,  10**  44™  emanated  from  215°  —7°,  while  that 
May  12,  1878,  8**  53°,  showed  u  radiant  at  214°  —7°.  From  13 
rge  meteors  registered  between  April  19  and  May  5,  I  derived 
radiant  at  210°  —9°.  There  are,  in  Aict,  showers  of  Lybrids 
terspersed  with  fireballs  during  the  whole  of  the  first  half  of  the 
ar. 

One  peculiarity  of  the  meteor  of  July  7  last  was  that  the 
icleus  divided  into  two  portions.  This  is  by  no  means  a  rare 
ature.  The  detonating  fireball  of  Jan.  25,  1894,  had  a  double 
icleus.  On  Sept.  25,  1889,  1  saw  a  bright  slow-moving  meteor, 
lich  became  fainter  at  the  end  of  its  flight,  and  the  head  sepa- 
ted  itself  into  two  distinct  parts.     On  Sept.  7,  1888,  I  observed 

meteor  as  bright  as  Venus  travelling  with  extreme  slowness 
rough  Ursa  Major.  Just  before  disappearance  two  luminous 
igments  became  detached  from  the  nucleus  and  followed  in  the 
me  track  as  the  latter,  though  losing  ground  on  it.  In  some 
ses  1   have  noticed  that  the  head  of  a  meteor  suffers  disruption 

such  a  degree  just  before  extinction,  that  it  assumes  a  beaded 

pearance.     In  the  case  of  the  duple-headed  meteor  of  July  7, 

e  interval  separating  the  particles  was  equal  to  about  one-third 

a  mile  ;  but  it  is  unfortunate  that  the  path  of  this  interesting 

ject  is  rendered  doubtful  bv  the  want  of  greater  consistency  in 

^  observations  on  which  it  is  based. 

The  phenomenon  supplies  another  instance  of  a  fine  meteor 
ertaking  the  earth  from  an  apparent  radiant  near  the  horizon. 

-Mr.  VV.  H.  Wood,  uf  Birmingham,  has  computed  the  real  course 
the   meteor  from   observations  at   Sunbury,  Beaconsfield,  and 

tiningham,  and  gives  the  heights  as  from  50  to  42  miles  over 
Hdgwater  and  Buckingham  respectively.     He  finds  the  radiant 

210^  —10^.     The  differences  in  our  results  are   such  as  must 
"ise  from  the  independent  treatment  of  observations  which  dis- 
ri^*e  amongst  themselves, 
^rwtol,  1895,  August  19.  W.  F.  DENyiNQ. 
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The  Determination  of  Right  Ascension  and  Declination  from 

Standard  Coordinates. 

ly  a  paper  in  the  'Monthly  Notices'  of  the  R.  A. S.,  1893  Noy.^-v^^ 
and  in  later  papers,  Professor  Turner  has  pointed  out  the  valu^xjX 
of  using  "  Standard  Coordinates  "  in  the  reduction  of  plates  iow<z>3' 
the  Photographic  Chart  of  the  Heavens.  These  are  what  woulc>X 
be  the  rectangular  coordinates  of  the  stars  as  projected  on  s 
photographic  plate,  if  the  plate  had  no  errors  of  centering^ 
orientation,  &c.,  and  the  positions  of  the  stars  were  unajffected  b^ 
refraction,  aberration,  &c.  Professor  Turner  has  given  a  simpljr 
method  o£  obtaining  these  standard  coordinates.  When  they 
found  they  are  what  may  be  fairly  called  pluces  of  stars  ; 
further  reference  to  the  plate  is  necessary,  and  if  Right  Ascensior 
and  Declinations  of  the  stars  are  required  it  is  only  a  question  • 
a  geometrical  transformation. 

Let  a  and  p  be  the  R.A.  and  N.P.D.  of  a  star,  A  and  P  t~ 
R.A.  and  N.P.D.  of  the  centre  of  the  plate,  and  J,  17  the  stand 
coordinators. 

The  equations  giving  J,  17  in  terms  of  a  and  p  are 


r  —  ^^^  9.  ^^P  sin  (a  —  A) 
cos(P  — 9) 


where 


17  =  tan  (P  —  q)     .     . 
tan  q  =  tanp  cos  (a  —  A) 


c 


It  is  of  interest  to  solve  these  equations,  and  obtain  a— A 
p    explicitly  in  terms  of  {  and  17. 

From  (ii.) 


I  —  n  cot  P  = 


Dividing  (i.)  and  using  (iii.), 


sm  q 
sinP  cos(P  — ^) 


tan  (a— A)  = 


i  cosec  P 
I— i/cot  P 


This  equation  gives  a  —  A  in  terms  of  i  and  17 ;  f  and  17 
expressed  in  circular  measure.  If  the  interval  between 
secutive  reseau  lines  (5')  be  taken  as  the  unit,  the  equation  is 

sec  P 


tan  (a— A)  =  £ — 7— 
^  2160 


a 

le 
re 
^o 

m 
of 


ii-.) 


iv.) 


tan  P  — 17 


The  value  of  log  — > 


sec  P 


TT 


tan  P— 17 


may   easily  be  tabulated 


each  zone;   and  then  to  obtain   log  tan  (a  — A)   it  will  onl^ 


for 


be 
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xB^^cessary  to  look  out  in  this  table  the  number  corresponding  to 
^.a"gument  ly,  add  this  to  log  £,  and  take  the  value  of  a— A  from 
-i^^^bles  of  log  tangents. 

To  find  p,  we  have  from  (iii.) 

tan  p  =  sec  (a — A)  •  tan  g. 
Tfaerefore 

_^  ,  sec  (a— A)  — I   .  ,  . /secfa— A)  — 1\    .  ,  « 

^      8ec(a-A)-fi  ^     ^V8ec(a-A)-hi/ 

Iso 


sec  (a— A)  +  I 

sin'P 


=  i  £  *cosec*  P-f  i  pT}  T-Y-iT  +  *fec.  from  (iv.). 


^tic3 


-Again,  P-^  =  tan-^iy 

=  17  — — +  &C. 
3 

Tlierefore  ti        •  1'     ». 

3 


sin  29  =  sin  2P  — 217CO82P— &c. 
Substituting  these  in  the  above  expansion  for  p,  we  find 

^  =  P-.,,  +  j£^cotP+'?'-hii'»yco8ec»P+&c.   .    .    (v.) 

3 

The  value  of  H^cotP  may  be  tabulated   for  each  zone  for 
Cerent  values  of  £,  and  the  remaining  terms  can  be  given  in  a 
all  diagram ;  they  will  not  amount  to  more  than  one  or  two 
^^^>ond3  unless  the  plate  is  very  near  the  Pole. 
Ihe  geometrical  meaning  of  the  formulae 

4.      /        A\        fcosecP 
tan(a-A)  =  ^^ ^— - 

I  —  1/  cot  P 
^«^ci  p  =  P-»y4-jrcotP-fl'+|P»7Cosec'P+&c. 

^^    Somewhat  interesting. 

The  first  formula  expresses  the  fact  that  great  circles  through 
^5^^  poles  project  on  a  photographic  plate  into  concurrent  straight 
"^^es.  In  the  second  formula  |  £  'cot  P  is  approximately  the  cor- 
5^^ition  for  curvature  of  the  projection  of  a  circle  of  declination  on 
plate.  F.  W.  Dtsok. 
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The  Longitude  of  Madras. 

It  was  briefly  announced  in  these  pages  some  months  ago  that 
redetermination  of  the  arc  of  longitude  Greenwich-Madras  was  ii 
progress.     It  may  not  be  uninteresting  to  collect  here  the  results 
of   previous   determinations,   and   to  mention  the   circumstance^: 
which  have  lead  to  the  present  operations. 

The  importance  to  geodesy  of  an  accurate  knowledge  of  th< 
coordinates  of  Madras  referred  to  Greenwich  is  obvious,  being, 
it  is,  a  zero-point  for  surveys  of  the  continent  of  Asia.  Mr.  Gold^>^ 
ingham,  the  first  Director  of  the  Madras  Observatory,  evidentlX  ::^ 
realized  this  importance,  for  he  devoted  much  time  to  observation:*-^^ 
of  the  eclipses  of  Jupiter's  satellites  and  of  the  Moon  for  the  pu, 
pose  of  finding  his  longitude.  He  published  in  the  Phil.  Tram-j 
for  1822  a  discussion  of  a  large  number  of  observations  of  satelHl 
made  between  1787  and  1816,  which  it  would  be  tedious  to  folic 
in  detail,  but  it  may  sufilce  to  say  that  he  did  not  rely  entirely 
the  tables  of  the  satellites,  but  in  the  discussion  used  observati( 
of  the  same  phenomena  made  simultaneously  in  England,  and  tl 
the  mean  result  found  for  the  longitude  was  5**  21"  g*'4  East 
Greenwich.  It  may  be  mentioned  in  passing,  as  a  sort  of  gaug« 
the  accordance  of  individual  results,  that  any  observation  w^ 
gave  a  value  of  the  longitude  differing  more  than  30  seccv 
of  time  from  the  mean  of  similar  results  was  rejected,  but 
results  within  this  limit  were  retained.  A  further  series  of 
servations  of  satellites  made  between  18 17  and  1826  gave^ 
almost  identical  result  ('  R.  A.  S.  Monthly  Notices,'  vol. 
Mr.  Goldingham  says  "  this  agreement  cannot  but  be  regarde- 
accidental."  The  result  of  800  lunar  observations  made  bet\^»^^^n 
1787  and  1822  gave  a  value  for  the  longitude  ii*"j  (2'  55  "'5 
greater  than  that  from  satellites.  But  the  value  5^  21™  9'' -4-  -^ 
(80°  17'  21")  was  adopted  by  the  Director  as  the  longitude  0^  ^^ 
Madras  Observatory,  and  by  the  ludian  Trigonometrical  Sur"^"^ 
then  in  the  early  years  of  its  work. 

Mr.  T.  G.  Taylor,  the  successor  of  Mr.  Goldingham,  contini^*- 
these  observations  of  Jupiter's  satellites  and  of  the  Moon,  and  ^ 
several  years  published  in   the  Madras   vulumes  the  correction 
the    longitude   deduced   from   comparison  of   these  with   siini  - 
Greenwich  observations.      The  value   5**  21'"  3'''77  found   by  h 
from  observations  in  the  years  1831-33  was  given  in  the  '  Nauti^ 
Almanac'  from  1834  to  1861.     A  discussion  made  by  Mr.  Edwa_ 
Riddle,  and  published  in  the  '  IVIemoirs  of  the  R.  A.  S.'  vol.  xii.,  • 
the  lunar  observations  at  Madras,  and  at  Greenwich,  Cambridg 
and  Edinburgh,  in  the  years  1834  to  1837,  gave  as  results  frc 
comparison  with  the  observations  at  the  three  last-named  pla 
respectively,  5**  20™  54"*9,  5**  20"'  53"'9,  5*^  20°'  55''7,  and  a  furt 
investigation  by  Mr.  Taylor  from  the  whole  series  of  observat 
of  the  Moon  from  1831-44  gave  the  value   5*"  20"^  57'"28. 
last  was   evidentlv   considered    final,  for  the  time   at    least 
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^*»  20"  57'-3   was   adopted   in   the    'Nautical   Almanac'  on  the 
authority  of  Capt.  Jacob,  who  succeeded  Mr.  Taylor,  for  the  years 
X  ^62  to  1 88 1,  and  this  appears  to  be  the  last  determination  before 
t;l3e  era  of  telegraphy. 

At  the  time  of  the  Transit  of  Venus  of  1874,  one  of  the  British 
c>l>semng  stations  was  in  the  Mokattam  Hills,  near  Cairo ;  and  as 
i  fc  was  necessary  to  determine  the  longitude  of  this  station,  tele- 
g^raphic  communication  was  made  with  Greenwich  through  Alex- 
andria for  this  purpose.  The  line  was  continued  to  Suez,  and  the 
longitude  of  this  latter  place  also  determined.  This  forms  one 
linJi  of  the  first  telegraphic  determination  of  the  longitude  of 
Aladras.  The  other  links  were  supplied  by  officers  of  tlie  Indian 
Survey,  who  measured  the  arcs,  Suez- Aden- Bombay,  Bombay 
being  connected  with  Madras  by  the  ordinary  operations  of  the 
Survey.  The  complete  arc  of  longitude  (Greenwich-Madras)  thus 
nieasured  came  out  as  5**  20"  59'*42;  and  this  value  has  been  given 
in  the  *  Nautical  Almanac*  from  1882  to  the  present  date. 

About  the  same  time  a  value  was  found  by  another  telegraphic 
chain.  A  German  Transit  of  Venus  party  was  at  Ispahan,  and 
telegraphic  connection  was  made  from  that  place  westward  to 
^rlin  and  eastward  to  Kurrachee,  which  was  connected  direct 
with  Madras.  The  details  of  the  easterly  arcs  are  not  accessible, 
out  the  resulting  complete  longitude  appears  to  be  5**  20™  59"*67, 
which  is  sufficiently  accordant  with  the  value  given  above.  Ex- 
cepting for  some  subsidiary  arcs,  which  help  to  establish  the 
longitude  of  Aden,  these  were  the  only  telegraphic  determinations 
^ntil  quite  recently. 

As  stated  above,  the  Indian  Trigonometrical  Survey  adopted 
^oldingham's  value*,  5**  21"  9'*4,  and  this   has   been  retained  to 
the  present  day  ;  the  fact  that  there  are  more  recent  and  probably 
niore  accurate  determinations  naturally  being  noted.    The  alteration 
^f  the   numeration  of  the  meridians  in  successive  volumes  of  a 
Work  like  the  Survey,  with  every  fresh  determination,  would  be 
iQexpedieut  and  troublesome ;  and  when  the  Survey  was  confined 
\^  India  alone,  an  erroneous  numeration  of   the  zero  was  not 
important,  the  error  being  duly  noted  ;  but  as  the  Survey  extends 
Its  operations  to  Persijv,  and  there  meets  the  surveying  systems  of 
other  nations,  it  becomes  a  matter  for  consideration  whether  the 
time  has  not  come  to  make  an  alteration  in  the  Indian  maps.     This 
^iiestion  was   brought  somewhat   to  the  front  after  the   Inter- 
actional   Geographical   Congress   at  Berne   in   1891,  where  the 
unification  of  meridians  was  considered,  and  where  it  was  suggested 
^o  make  an  international  map  of  the  whole  world,  on  the  scale  of 
one-millionth  of  that  of  nature.     The  delegate  sent  by  the  Indian 
Government,  in  making  his  report,  brought  it  to  the  notice  of  the 
authorities  that  the  longitudes  of  the  Indian  Survey  Maps  were 

*  Tbig  ralue  is  eometimes  quoted  as  Lieut.  Warren's  (Warren  was  in  charge 
of  the  Madras  Obserratorj  for  some  yean  in  Gbldingham's  absence). 
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about  2 1  minutes  of  arc  in  error  according  to  the  latest  deter-- 
minations. 

This  may  be  said  to  have  led  to  the   work  now  proceedings- 
Whether  the  numeration  of  the  longitude  of  Madras,  or  rather  od:^ 
Kalianpur,  which  is  the  zero  of  the  Survey,  is  to  be  altered  inc^^     » 
subsequent  maps   or   not,   before   discussing  the   question,    the^^^  . 
obvious  course  is  to  determine,  if  possible,  a  6nal  value,  to  know^^^^^.^ 
how  much  the  alteration  would  have  to  be.     The  detenniDationcr^->^* 
vid  Alexandria,  Suez,  and  Aden  appears  to  be  trustworthy,  but  it^    ^ 
would   be  injudicious  to  consider  this   as    final    without   stron^^^:*-^ 
corroboration.     The  new  line  has  been   chosen  to  go   througlT^^ 
Persia,  as  this  country  now  comes  within  the  limit  of  operatioi 
of    the   Survey,   the   chain    of   arcs   being   Madras-Kurrach< 
Teheran-Potsdam-Greenwich.      The  arc  Teheran  to  Bushire 
the  Persian  Gulf  ^vill  also  be  determined,  and  the  arc  Bushire 
Greenwich    may    possibly    be    determined    by   direct   telegrapl 
communication  as  a  means  of  check  on  the  whole  work,  so  th^ 
remembering  the  known  skill  and  experience  of  the  observers,  th< 
is  every  prospect  of  a  result  that  may  be  relied  on.        H.  P.  H . 


The  Latitude-Variation  Tide*. 

Shortly  after  the  announcement  of  the  427-day  period  of  n 
lution  of  the  Earth's  axes   of  figure  and  rotation,  the  ingeni 
suggestion  was  made  by  Prof.  Newcomb  that,  if  such  a  pbenome 
existed,  it  should  cause  a  svnchrouous  oscillation  in  the  mean 
level,  which  might  be  detected  by  a  careful  study  of  the  tidal 
serrations  of  the  U.S.  Coast  Survey.     Acting  upon  this  suggest 
the  Superintendent  of  the  Survey  authorized  Dr.  A.  S.  Chri^ 
the  head  of  its  Tidal   Division,    to  make  such  an  examinatz 
Dr.   Christie   accordingly   chose   the  observations    made    at 
mareograph  stations  near  San  Francisco,  Cal.,  and  in   Febi 
1892  he  communicated  his  results  in  an  official  report.     He  foi 
from  a  35-years'  series  extending  from  1856  to  1891,  a  tide  wi 
period  of  437*4  days,  and  a  semi-amplitude  of  17*3  millim.     Tj 
results  were  communicated  to  the  National  Academy  at  Wash  :i 
ton,    April    1892,  in   elaborate   detail,   and  excited  the   liveX 
interest  among  the  astronomical  members  there*  present.     Inm 
diately   thereafter.  Dr.  Christie  undertook   the  reduction   of 
Coast  Survey  tidal  observations  in  Penobscot  Bay,  Maine, 
tending  from   1870  to  1888,  and  found,  similarly,  a  tide  wit 
period  of  424-9  days,  and  a  semi-amplitude  of  12-5  millim.     Tl 
results,  together  with  those  which  he  had  previously  annou*^ 
with   regard   to  the  Pacific  coast  tide,  he  communicated  to 

*  From  •  AFtrouomical  Journal,'  No,  351. 
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Philosophical  Society  of  Washington,  May  21,  1892.  The  epochs 
of  ruaxima  and  minima  at  both  stations  were  entirely  harmonious, 
and  the  combination  of  the  two  series  gave  a  mean  period  of 
431  4:4  days,  and  a  mean  semi-amplitude  of  15  millim.,  or  0*59 
inches. 

These  results  of  Dr.  Christie's,  it  will  be  seen,  are  in  quite 
satisfactory  accord  with  those  published  two  years  later  by 
Pi-of.  Van  de  Sande  Bakhuyzen*,  based  on  the  tidal  observations 
it  Helder,  near  Amsterdam,  1855-1892.  The  agreement  is  all 
lie  more  satisfactory  because  Prof.  Bakhuyzen  appears  to  have 
>^?^n  unaware  that  his  researches  had  been  so  long  anticipated  by 
Iiose  of  Dr.  Christie. 

The  phase-epochs  from  these  tidal  investigations  show  a  most 
^«3QarkabIe  accord  with  those  derived  from  astronomical  observa- 
ion  upon  latitudes.  If  the  variation  of  sea-level  is  caused  by  the 
wi^'ergence  of  the  Earth's  axes  of  rotation  and  figure,  low  tide  at 
x:iL3  station  must  occur  when  the  pole  of  rotation  lies  between  the 
^<^le  of  figure  and  the  station,  i.  e,,  at  the  time  of  maximum 
^-tiitude  at  that  station.  Now  the  Julian  date  at  low  tide  at 
^^  ^cenwich,  according  to  these  investigations,  would  be 

San  Francisco  (Christie) 2  405  137 

Helder  (Bakhuyzen) 2  405  185 

Mean 2405161 

^  But,  by  equation  (52),  '  Astron.  Journal,'  No.  322,  the  Green- 
•^^ch  epoch  of  maximum  latitude,  for  the  428-day  term,  is 
^  <^.o5  164.  Thus  the  difference  between  the  results  is  only  three 
■*^^8  in  this  case. 

Similarly  we  have  the  date  of  low  tide  at  Greenwich  from  the 
■^l>eervations  at 

Penobscot  Bay  (Christie) 2  407  302 

While  formula  (52)  gives 2  407  310 

**^liere  the  difference  is  only  eight  days. 

The  range  of  the  tide,  as  determined  by  the  observations  on  the 
-^^cific  coast,  is  one  and  a  third  inch  ;  that  on  the  west  Atlantic 
?^ore  is  one  inch  ;  and  that  On  the  east  shore  is  two-thirds  of  an 
*^^ch.  Notwithstanding  the  natural  distrust  attaching  to  investi- 
gations so  delicate,  upon  a  phenomenon  almost  evanescent  in  its 
^H^racter,  the  harmony  between  the  results  of  tidal  and  astronomical 
^bifiervation,  as  exemplified  above  in  the  dates  of  the  principal 
t^Kases,  can  hardly  be  regarded  as  fortuitous. 

S.  C.  Chandler. 


•  See  '  Observatory/  1895  March. — [Eds.]. 
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Selenographical  Notes, 

Egedb. — ^This  small  lozenge-shaped  enclosure,  standing  in 
bright  hilly  region  separating  the  Mare  Imbrium  from  the  IV' 
Frigoris,  is  generally  so   inconspicuous  that  it  seems  hardly 
deserve    a    distinctive    name.      Its    attenuated   walls,    nowhe 
exceeding  400  feet  in  height,  have  hitherto  been  shown  as  p» 
fectly  continuous  and  as  surrounding  an  area  devoid  of  any  det 
whatever,  except  a  solitary  mound  on  the  south-eastern  side  wh 
is  only  represented   in   Neison's  Map.      Through  the  favour^^ 
Lieut.    P.    B.   Moles  worth,    R.E.,   1    have,    however,  a  beautf^  -^iful 
drawing  of  this  formation,  made  at  Hong  Kong,  1892,  July  31, 

7**   15"  Local  Time,   with  powers  ol:    150  and  225  on  a  9:J-i  uch 

reflector,  which  throws  new  light  on  this  object,  and  exhibits  v-     ^ery 
many  features  which   have  not  been  previously  recorded.  ^11 

selenograpliers  represent  the  low  rampart  as  continuous,  Schi^^t^idt 
alone  showing  two  craters  on  its  summit — one  on  the  north  .a^Tid 

the  other  on  the  opposite  side.      Lieut.  Molesworth  noted  ^^^ 

distinct  gaps  in  the  circumvallation — (i)  caused  by  a  crater  in  "^  be 
south-west  wall ;  (2,  3,  and  4)  narrow  gaps  in  the  north-west  \\^^  ^  '^' 
(5)  a  rather  wide  break  in  the  east  wall ;  (6)  a  prominent  v»-^^®J 
traversing  the  border  at  the  extreme  southern  corner,  and  boui^  ^i^d 
on  either  side  by  ridges,  extending  for  some  distance  towards  <:  -he 
south,  thus  forming  a  communication  between  the  interior  ^B^^d 
the  country  outside.  The  drawing  shows  also  that  the  barri^x*  ^^ 
far  from  being  so  straight  as  represented  in  the  maps,  bat  rat:  fc*  ^'' 
undulating,  and  by  no  moans  uniform  in  altitude.  Thou^^" 
roughly  lozenge-shaped,  the  western  and  eastern  corners  a^ 
boldly  rounded  off,  the  latter  especially  so.  As  just  mention 
Neison  is  the  only  observer  who  8ho\\-s  any  detail  on  the  floo 
and  he  merely  draws  one  faint  object,  like  a  mound,  on  the  soiit 
eastern  quarter.  Lieut.  Nolesworth  succeeded  in  detecting  fiv( 
on  the  date  specified,  viz.,  tliree,  close  together,  near  the  iiiiip 
foot  of  the  western  wall,  another  on  the  south-western  side  of  the 
interior,  a  little  east  of  the  crater  on  the  wall,  and  a  fifth  on  the 
extreme  northern  side  of  the  floor.  All  these  objects,  though 
minute,  are  very  clearly  shown.  They  appear  to  be  crater-cones. 
On  the  floor  opposite  tlie  mouth  of  the  valley  which  passes  through 
the  south  wall  if>  a  small  isolated  hill  which  casts  a  sharp  black 
shadow. 

Just  outside  the  south-east  border  he  noted  a  broader  and 
deeper  valley,  at  the  bottom  of  which  are  two  rill  valleys,  "  and  in 
the  prolongation  of  them  towards  the  north-east  is  another  narrow 
rather  irregular  cleft  of  the  same  nature.  To  the  north  are 
several  craters,  three  in  a  line.  .  .  .  The  whole  region  is  broken  up 
into  low  hillocks,  with  no  very  definite  *  lie  '  about  them.''  Lieut. 
Molesvvorth  shows  in  all  seven  craters  just  outside  the  north- 
eastern border ;  Schmidt  draws  two  only,  both  of  which  can  be 
recognized  in  the  drawing  of  the  former.      It  is  not  clear  that  the 
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c^r^ter  recorded  by  Schmidt  on  the  south  wall  answers  to  that 
cli^^^'n  by  Molesworth,  as  the  latter  draws  his  object  much  more 
t:0  the  west.  Schmidt,  too,  has  a  second  crater  just  outside  the 
t>4:>rder,  near  that  on  the  wall,  and  a  third  some  little  distance 
f;4r>  wards  the  south-we.st,  which  is  shown  in  the  Hong  Kong 
rj:r'awing.  The  relative  positions  of  these  objects  seem  to  render 
[t:;  doubtful  if  the  two  cra^-frs  of  Schmidt  and  Molesworth  repre- 
^,^  Tit  the  same  features.  However  this  may  be,  Egede  can  be  no 
[^::>^ger  regarded  as  a  structureless  formation,  for  not  only  within 
[^-*=5  limits  but  in  its  vicinity  very  many  noteworthy  features  have 
[>^^n  seen  which,  though  new  to  selenographers,  unquestionably 
e:*:ist.  T.  Gwyn  Elgeb. 

^Eeaumont  House,  Shakespeare  Road, 
Bedford,  1895,  Aug.  19. 


CORRESPONDENCE. 

To  the  Editors  of  *  The  Observatory,^ 

The  supposed  Comet  of  a.d,  945. 

Gentlemen, — 

1  do  not  suppose  the  remark  at  the  beginning  of  my  little 
^ork  on  *  Remarkable  Comets'  is  likely  to  be  contested,  viz.  that 
^t  is  not  easy  in  many  cases,  with  regard  to  ancient  and  mediaeval 
^<*counts  of  peculiar  appearances  in  the  sky,  to  decide  whether 
^hev  relate  to  comets,  meteors,  new  stars,  or  meteorolofjical  phe- 
nomena. One  of  these  is  described  by  the  ecclesiastical  historian, 
f'lodoard,  as  having  been  seen  in  the  year  a.d.  945,  and  Pingre 
considers  it  to  have  been  a  comet  on  account  of  the  length  of  time 
^iJring  which  it  is  stated  to  have  been  visible.  I  am  not  sure, 
however,  that  this  conclusion  necessarily  follows,  though  the 
appearance  in  question  was  certainly  not  that  of  a  new  star. 

The  historian  states  that  at  the  time  of  the  death  of  Theotilon, 
"ishop  of  Tours  (Mr.  Chambers  inserts  a  circumstance  which  is 
°^^  to  be  found  either  in  Flodoard  or  in  Pingre's  translation), 
^hich  occurred  suddenly  whilst  he  was  on  his  way  from  Laon  to 
"'^  own  city,  "  apparuit  signum  quoddam  luminis  per  aera  dis- 
currens,  cubitum  longitudinis  habere  visum;  cujus  luraine  ad 
.  P**Uendas  noctis  tenebras  sufficienter  perfuncti  sunt,  qui  funus 
^3*18  deducebant ;  talique  potiti  solamine  per  milia  fere,  ceu  fertur, 
^Ucenta,  Turonicam  usque  corpus  ejus  perferunt  urbem.'* 

This  does  not   read   like  the  description   of  an   eye-witness ; 

\)^ugh,  had  a  very  bright  comet  appeared  in  945,  Plodoard  (who 

^^d  Dot  die  until  966)  would  probably  have  seen  it.     Pingre  says 

^^at   other  authors  speak   of   a  comet  in   that  year ;    but  their 

^<^unt8  are  susjpiciously  like  that  of  one  reported  to  have  appeared 

^^  939.    It  is  evident  that  the  bearers  of  the  Qorpse  of  Theotilon 
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would  not  need  any  peculiar  source  of  light  daring  a  journey  ► 
neariy  200  miles  at  a  season  of  the  year  when  they  would  ha— 
had  daylight  much  more  than  half  the  time.     Probably  all  that 
meant  is  that  during  several  successive  days,  when  night  came  om 
a  peculiar  light  was  seen  in  the  sky.     The  context  shows  that  tT 
occurrence  took  place  in  the  month  of  August ;    and   I  wo 
venture  to  suggest  that  the  account  really  refers  to  a  very  brig 
manifestation  of  the  Perseid  meteors,  particularly  as  the  expressi 
"per  ffira  discurrens"  seems  much  more  applicable  to  meteo. 
than  to  cometary  motion.     The  "  signum  "  may  well  have  bee 
succession  of  luminous  appearances ;  and  its  length  (roughly  sta 
as  equal  to  that  of  a  cubit)  may  be  intended  to  refer  to  one  of  M 
brightest  of  the  meteors.  '  Yours  faithfully, 

Blackheath,  1895,  Aug.  21.  W.  T.  LtnH" 


The  Total  Eclipse  of  a.d.  1030. 

Gbntlbmbn, — 

As  the  central  line  of  the  total  eclipse  of  the  Sun  on     ^ 
9th  of  August  next  year  will  pass  in  the  early  morning  a  littl^^ 
the  north  of  Throndhjem,  the  primacy  of  Norway,  it  may  b^^ 
interest  to  refer  to  one  which  was  total  at  the  same  place  on 
last  day  of  the  same  month  866  years  before.     This  is  one  of 
few  probably  authentic  instances  of  a  total  eclipse  taking  |>  3 
during  a  battle ;  and  the  first  recognition  of  the  fact  is  due  to 
late  Prof.  Hansteen  of  Christiania,  who  pointed  it  out  in  a  p^s-J 
published   in  the   Erganzungsheft  of  the  '  Astronomische  S^^^ 
richten '  in  the  vear    1849.     The  battle  in  question  was  tha.  "fc 
Stiklestad,  in    which  Olaf  the  Fat  (called   i^t,  Olaf  or  St.  O  :ii 
after  his  death)  was  killed  in  his  attempt  to  recover  the  crow 
Norway,  of  which  he  had  been  dispossessed   two  years   befoi 
Knut  (Canute), king  of  England  and  Denmark;  and  it  adds  to 
interest  of  the  contest  to  English  readers  that  Harold  Hard: 
(Olafs    younger    half-brother),    who    fell    at    Stamfordbridg^ 
1066,  fighting  against   Harold,  our  last   Saxon  king,  was  pres 
though   very  young,  and    was   wounded.      Stiklestad   was  a1 
thirty  miles  to  the  north-east  of  Throndhjem  ;  and  the  accoum. 
the  battle  in  the  Norwegian  Sagas  mentions  a  darkness  which 
have  been  produced  by  the  eclipse,  and,  if  this   be  accepted, 
the  date  ns  the  31st  of  August,  1030.     Laing,  in  his  translatioi 
the  Heimskringla  or  Sagas  of  the  Norse  kings,  thus  renders 
account  of  the  darkness  : — **  The  w  eat  her  was  beautiful  and 
Sun  shone  clear ;  but  when  (he  battle  began  the  heavens  and 
Sun  became  red,  and  before  the  battle  ended  it  became  as  darl 
at  night"*.     And   the  skjild  or  poet  Sigvat  (who,  how^evei^ 
should  be  remarked,  was  not  present)  wrote  t:  — 

*  Second  edition  by  R.  B.  Anderson,  LL.D.,  toI.  iii«  p.  256. 
t  Ibid.  p.  259. 
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**  No  common  wonder  in  the  sky 
Fell  out  that  day — the  tun  on  high, 
And  not  a  cloud  to  see  around, 
Shone  not,  nor  warmed  Norway's  ground. 
The  day  on  which  fell  out  this  fight 
Was  marked  bv  dismal  dusky  light, 
This  from  the  feast  *  I  heard  the  end 
Of  our  great  king  it  did  portend." 

The  eclipse  passed  over  Norway  soon  after  noon.  It  was 
annular  when  it  commenced  upon  the  Earth,  and  it  is  doubtful 
M'h ether  it  was  quite  total  at  Stiklestad,  as  the  width  of  the 
shadow  was  very  small  in  that  region.  Those  who  repair  to  the 
neighbourhood  next  year  will  have  a  better  phenomenon  to  see 
(the  eclipse  being  certainly  total  for  a  short  time),  and  let  us  trust 
they  will  be  able  to  observe  it  under  more  peaceful  circumstances, 
though  of  course  its  duration  will  be  longer  in  the  northern  part 
^^  Japan  and  on  the  adjacent  Asiatic  coast. 

Yours  faithfully, 
3lackheath,  1895,  July  13.  W.  T.  Lynn. 

Tlie  Periodicity  of  Jupiter^s  Markings, 
Gentlemen, — 

I  may  perhaps  be  permitted  to  supplement  Mr.  Waugh's 

-■^tter  in  the  August  number  of  the  *  Observatory,*  by  saying  that 

^^^  attention  was  first  called  to  the  possibly  cyclical  character  of 

••^piter's  markings  by  the  discovery  of  the  curious  old  engraving 

^^  the  planet  in  Seller's  *  Atlas  Coelestis,*  concerning  which  I  read 

^     paper   before  the  Royal   Astronomical   Society  in  June    1887 

^^  ^.  A.S.  Monthly  Notices,'  vol.  xlvii.  p.  515) — a  comparison  of 

'^■^ is  engraving  with  a  drawing  of  my  own   made  in    1858,  with 

^•"i other  by  the  late  Mr.  Lassell  of  the  same  dale,  which  appears 

^-^^  P*  52  of  vol.  xix.  of  the  *  Monthly  Notices,'  and   with  many 

p^ber?  of  the  now  famous  '*  red  spot,"  ^^hich  subsequently  appeared, 

^•"^ducing   a    strong  conviction    in   my   mind  that  this  particular 

**^|gion  of  the  planet  was  probably  the  seat  of  the  periodical  appear- 

^'^ce  of  a  notable  disturbance  in   the  shape  of  a  spot,  sometimes 

^'^j'k  and  sometimes  vividly   coloured.     My   25   drawings   of  the 

V^lanet  were  selected  as  typical  ones,  for  comparison  with   others 

^^-l^en  at  more  or  less  distant  intervals. 

The  matter  is  now  before  the  Jupiter  Section  of  the  British 
"Astronomical  Association;  but  as  there  must  be  many  Fellows  of 
^^^  Boyal  Astronomical  Society  among  your  readers  who  have  not 
^^t  joined  the  Association,  1  would  invite  such  as  may  be  interested 
^'^  zenography  to  compare  any  and  all  drawings  of  Jupiter  (made 
sufficiently  distant  intervals)  to  which  they  may  have  access,  to 
^5^8t  in  determining  how  far  the  idea  of  notable  markings  being 
^ychcal  or  periodic  has  any  foundation  in  fact. 

i-^orest  Lodge,  Maresfield,  Uckfield,  ^  ^°^'  faithfidly  yours, 

1895,  Aug.  12.  William  Noble. 

*  The  poet  may  hare  been  in  Iceland  at  the  time,  and  heard  the  report  from 
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The  Visibiltty  of  the  Dark  Side  of  Venus. 

Gentlemen, — 

As  the  planet  is  now  rapidly  approaching  to  inferior  cc>>,2::^     --  ^ 
junctioQ  with  the  Siin,  the  following  notes  may  perhaps  be     ^^dft^  ^ 
interest. 

In  the  '  Report  of  the  British  Association  for  1873,'  P^*  ^»  P*  4 
Prof.  A.  Schaparik,  of  Prague,  has  called  attention  to  some  e 
observations  of  this  phenomenon,  commencing  with  some  rem 
from  Dr.  Derham  in  his  *  Astro-Theology '  (ed.  1726,  book  v.  eh. 
who,  when  alluding  to  the  spherical  figure  of  the  planets,  pro 
to  say  : — "  And  this  Sphericity,  or  Rotundity,  is  manifest  in 
Moon,  yea  and  in  Venus  (6)  too,  in  whose  greatest  Falcations 
dark  part  of  their  Globes  may  be  perceived,  exhibiting  themse 
under  the  appearance  of  a  dull  and  rusty  color.**     He  then  g 
the   following   note : — '*  (6)  What  I  have   here  affirmed  of 
Secondary  light  of  Venus,  I  have  been  called  to  account  for  bi 
ingenious  Astronomer  of  my  Acquaintance.     But  I  particul 
remember  that  as  1  was  viewing  Venus  some  years  ago  wit 
good  34  foot  Glass,  when  she  was  in   Perigee,  and  much  hor 
that  1  could  see  the  darkened  part  of  her  Globe  as  we  do  tha't^       ^\         i 
the  Moon,  soon  after  her  change.     And  imagining  that  in  the 
total  Eclipse  of  the  Sun  the  same  might  be  discerned,  I  desir^^ 
very  curious  Observer  that  was  with  me,  and  looked  through 
excellent  Glass,  to  take  notice  of  it,  who  affirmed  that  he  sa%^^ 
very  plainly."     Prof.  Schaparik  also  remarks  :  "  Aras^o,  who  m 
tioDs  this  observation,  quotes  from  a  French  translation  publish 
in  1729.     It  would  be  very  interesting  to  know  if  this  observafci 
is  found  also  in  the  first  English  translation  published  in  17 
I  have  a  copy  of  this    17 14  edition,  which  is  really  the  gec4^ 
English  translation,  and  I  do  not  find  that  the  planet  Venu^ 
once  mentioned  therein.  Tours  faithfully. 

The  Observatory,  Crowborough,  Sussex,  C.  Leesox  Princ 

1895,  "'^"g-  ^^- 


OBSERVATORIES. 

Yale. — Dr.  Eikin's  concise  Report  of  the  work  with  the  he  ^ 
meter  during  the  year  ending  May  31  last,  tells  of  the  complete 
of  some  valuable  work  which  he  and  Dr.  Chase  have  had  in  ha^ 
the  results  of  which  we  look  forward  to  with  much  interest, 
says  : — "  I  have  continued  and  brought  to  what  I  hope  is  a  fi^ 
close  the  series  on  the  parallaxes  of  the  first-magnitude  stars, 
hope  to  present  the  definitive  results  in  the  near  future, 
series  on  the  parallaxes  of  the  large  proper  motion  stars  on  wl»- 
Dr.  Chase  has  been  mainly  engaged,  now  comprises  99  stars, 
but  two  of  which  have  been  observed  at  two  parallax  maxini 
epochs  in  general  on  three  nights.     It  seems  desirable,  howe^^ 


rf 
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B  (Iravk'iag  any  coDcluBions  from  these  data,  to  eliminate  the 
of  the  proper  motion,  and  we  therefore  propwie  to  secure 
'urther  epochs  for  each  star.  In  pursuance  of  this  plan  dIdb 
have  already  been  taken  at  a  third  epoch." 
e  observations  and  reHulta  of  the  determination  of  the  solar 
tax  from  obserrations  of  Iris  are  to  be  printed  with  Dr.  Gill's 
ir  investigations  on  Victoria  ami  Sappho.  Some  emendations 
been  made  in  this  work  which  slightly  reduce  the  value  of  the 
parallax  from  the  Iris  series  as   given    in  the  last  i-eport 

st  year  Dr.  Elkin  described  an  apparatus  which  he  was  having 
for  the  photography  of  meteor -trails.  This,  which  consists 
1  eqoatorial  mounting  cnrryiug  several  cameras,  was  finished 
ne  for  observation  of  the  August  meteors  of  1894,  and  was  set 
tion  ou  three  nights,  August  9,  10,  and  1 1.  It  was  a  little 
ijwinting  to  find  only  two  trails  as  a  result  oE  11  hours 
jure.  Dr.  Elkin  does  not  despair,  but  hopes  to  be  more 
laaful  this  year. 


IE  I'ooxA  College  of  Scienxe  Obbeuvatort.— We  seem  to 
heard  little  of  this  rjhservntory  lately,  which  is  explained  by 
-■ular  recently  sent  lo  asironoiuers  by  the  Director,  I'rof,  K. 
'aegamvala.  lie  reports  that,  after  considerable  delay,  the 
■valory  is  now  fairly  well  equipped.  It  passeases  a  Cassegrain 
:tor  of  16^  inches  aperture  and  if}  inches  focus,  adapted 
for  visual  and  photographic  work,  and  supplied  with  electric 
rol ;  to  this  is  attached  a  6-irich  achromatic?  Iinder,  with  filar 
onieter  and  solar  eyepifce.  A  1 2-inch  siderostat  by  Cooke, 
an  8-inch  lens  by  (Jruhb,  and  various  spectroscopes  and 
isories,  is  reserved  for  solar  spectroscopic  work.  Besides  this 
i  is  a  3-inch  transit,  a  chronograph,  and  a  sidereal  clock. 
jt  with  this  useful  equipment  Prof.  Naegamvala  finds  himself 
le  to  make  efiicient  use  of  it  for  the  want  of  time  and  help, 
limsejf,  in  the  first  instance,  is  a  teacher,  and  conducts  claases 
hysics  and  Astronomy  in  the  College,  which,  as  may  be  readily 
rstood,  leaves  him  little  time  to  devote  to  observations  :  and 
.  Naegamvala  now  intends  to  appeal  to  the  authorities  to 
ve  him  from  his  teaching  duties  that  he  may  spend  his  energies 
radical  spectroscopy,  and  asks  for  the  support  of  astronomers 
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IE  '  AsTBONOMiscHE  Gesellschaft'  Cataloque  of  Stabs 
V  TO  THE  Ninth  Mahsitude.— Zone  25°  to  zo"  N.  decl.  of 
large  Catalogue,  observed  and  retiuced  at  Berlin  under 
.  Becker's  direction,  has  recently  appeared,  and  we  take  Ibis 
II..  iviir.  -I  ¥. 
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opportunity  of  giving  an  account,  for  which  we  are  mainly  indeb 
to  the  *  Vierteljahrsschrift  der  Astronoraische  Gesellschaft,'  of  t 
progress  of  this  work.     8ix  Observatories  have  already  publish 
their  Catalogues.     These  are  : —  ~ 

Zone.  No.  of  Stars. 

Christiania 70^-65°  N.  3949 

Helsingfors    ^5-55   N.  14680 

Cambridge  (Mass.)    . .  55  -50    N.  8627 

Bonn 50  -40   N.  18457 

Berlin     25  -20   N.  9209 

Albany 5-1    ^-  8241 

The   separate  observations  are  also  published   by  Christian   ^■^^i/.i. 
Helsingfors,  Cambridge  (Mass.),  and  Bonn,  but  not  yet  by  Bf^-:^^///] 
and  Albany.     At  Alhany  several  type-written  copies   have  t>«^^e/i 
made,  but  it  is  not  proposed  to  publish  the  separate  observat  i^:3>ns 
at  present. 

Kasauy  Zone  8o°-75°. — Dr.  Dubiago  reported  in  1894  July  t:.  ^^af 
the  Catalogue  was  complete  except  for  one  small  correction,  s^  liii 
that  the  copy  for  press  was  begun. 

Borpatj  Zone  75^-70°. — The  printing,  which  has  been  delo3r^p<i 
by  the  illness  of  Herr  Schwarz,  is  being  proceeded  with. 

When  those  two  sections  are  finished,  the  Catalogue  will  be 
complete  from  80°  to  40°. 

ZrU7ic?,  Zon«  40° -3 5°. — All  the  observations  (3x752  in  nunil>^'') 
have  been  made,  reduced,  and  checked,  and  it  is  expected  that  "tlie 
manuscnpt  of  the  Catalogue  will  be  ready  during  this  year. 

Leiden^  Zone  35^-30°. — The  separate  ohFervatious  are  publish  <-*<i  • 
the  precession  and  secular  variation  to  bring  the  observation^  ^^ 
the  epoch  1875  li^^s  been  computed.  Constant  zone-correcti ^^^^ 
have  still  to  be  applied.  The  Catalogue  is  being  compared  n*^^" 
Lalande's  and  Bessel's ;  ajul  these  catalogues  are  further  b^^"^ 
compared  with  Bradley's,  not  only  between  declinations  35^  ^:%.m 
30°,  but  also  from  25^-30°  and  38*^-40°. 

Canihind(/e,  Zone  ;^o°-2S'. — The  mean  places  for  1875,  dedi*^*-'^ 
from  49882  separate  ol)ser^  aliens,  are  entered  in  a  large  catal<^^5^^ 
for  the  first  14*^.     The  smaller  catalo»];ue  of  final  results  is  i*^^^\^ 
for  press  from  o*'to  12''.    The  remaining  hours  are  partly  prep ^^^^ 
for  press,  and  are  beinc:  rapidly  completed. 

Berlin^  Zone   20"^-! 5*^. —  Y)v.   Auwers   reports,    1894  July,     "it:^"^ 
the  precessions  and  secular  variations  to  1875   for  the  9789   ^    ^. 
which  this  Catalogue  contains  have  been   computed  in  dupli*-— -^'*^   ' 
The  MS.  giving  the  places  of  9789  stars  was  ready  for  the  \^        \ 
two  years  ago ;  but  the  publication  has  been  delayed  till  a    ^-^^o-i^ 
prehensive  comparison  with  other  catalogues  has  been  made.  t 

])laces  of  2751  stars  are  given  by  Lalande,  and  7403   by  3*^^^  *^,  .' 

Comparison  has  also  been  made  with  the  calalocrues  of  D'A^^^     , 

•  o  *-     M  ter 

Piazzi,  Bossert's  supplement  to  Lalande,  Struve,  Taylor,  Kii«^^       ,    ,* 
and  others.     A  thorough  determination  of  the  proper  motion ^^ 
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been  made ;  wherever  the  star  is  not  to  be  found  in  Bradley  or 
Maj^er,  but  exhibits  signs  of  proper  motion,  it  was  reobsen^ed  by 
Dr.  IBatterman  in  1890  and  1891.  Out  of  821  stars  so  observed 
proper  motion  of  400  was  determined.  The  Catalogue  is  completed 
as  £s3j  as  7**  53",  and  will  probably  be  continued  without  auy  in- 
terr-Liption.  The  introduction  is,  however,  hardly  begim,  so  that 
the  C?atalogue  cannot  be  published  in  less  than  a  year  (from  1894 
Jul\-  ). 

Z^^ip:iff,  Zones  i5'~*-ro°  and  io°-5^. — The  calculation  of  precession 
ami  isecular  variation  is  finished.  There  is  still  a  systematic  error 
to  l)o  cleared  up,  and  a  revised  list  of  700  stars  to  be  observed. 

^^il'olajewy  Zone  i^  N.  to  2°S. — The  I'eduction  of  tlie  observations 
to  the  epoch  1875  ^^^  ^^^^^^  begun.  It  is  likely  to  be  some  time 
tKifore  this  Catalogue  is  completed. 


Publications  of  the  Potsdam  Astropiiysical  Observatory, 
^OL,.  X. — Shortly  before  the  death  of  Prof.  Sporer  was  puljlished 
the     Tenth    Volume    of    the    Potsdam    Observations,    containiup: 
the  most  recently  completed  sectiou  of  the  work  which  he  initiated 
and  carried  on  so  successfully,  the  results  of  the  observations  of 
sun-spots  made  at  Potsdam  in  the  years  1885   to    1893.     These 
observations  are  made  chiefly  by  photography,  but  not  altogether 
so.      If  the  day  does  not  appear  favourable  to  photography,  the 
^un's  surface  is  examined  visually,  and  sometimes  this  is  done  to 
verify  the  existence  of  small  spots  which  appear  doubtful  on  the 
photographs.     The  measures   of  the  photographs,  the  results  of 
^vhi(^li  are  given  in  this  volume,  were  made   by  Dr.  Lohse,  the 
Visual  observations  by  Prof.   Spiirer.     The  publislied  results  are 
analogous  to  the  Greenwich   Sun-spot  Ledgers,  inasmuch  as  the 
positions  of  a  group  on  all  the  days  of  its  appearance  are  collected, 
^nd  each  day's  appearance  is  represented   by  one  line  of  figures, 
^^ving  the  heliographic  latitude  and  longitude  of  the  mean  of  the 
8'^oup,  but  not  the  areas,  as  in  the  Greenwich  results.     The  com- 
parative sizes  of  the  spots  are  mentioned  in  the  copious  notes. 
*^^8i(ies  the  tabular  matter,  tliere  is  an  interesting  Appendix,  giving 
^  short  historj'  of  the  observation  of  sun-spots  and  many  diagrams, 
^^  Hich  show  at  a  glance  the  spots  as  they  appeareil  during  each 
r^t^ation,   and    also    some    showing   graphically    the    distribution 
y^    latitude.     The  sun-spot  work  at  Potsdam  will  be  carried  on  by 
"'-'I*.  Kempf,  who   indeed,  is   responsible   for  most  of   the  work 
^^  this  publication,  and  also  for  the  latter  half  of  the  book  which 
^^iitaius  the  meteorological  results  of  the  Observatory. 


^_  ^XNALES  i)E  l'Observatoire  de  Nice. — Vohnue  IV.  of  the 
:r^  ice  publications  contains  an  investigation  by  M.  Perrotin  of  the 
^^^qualities  in  the  elements  of  Vesta ;  a  catalogue  of  nebulae  by 
^«  Javelle  ;  observations  of  small  planets  and  comets,  and  meridian 
^t^^servations  in  the  years  188S  and  1889.  These  latter  will  be 
^^Und  of  special  interest,  as  they  are  from  Struve's  Catalogue  of 

^-*r»nhlp  Stnr« 
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NOTES. 

Comet  Notes. — A  faint  comet  was  discovered  by  Swift 
Aug.  20,  of  which  we  have  received  the  following  elements 
ephemeris  from  Dr.  Berberich,  calculated  from  observations 
Aug.  21,  24,  25. 


Sept. 


T=i895, 

bl .  .  . 

3       . 

Sept.  3-3630 
.      179^38'^ 
•      173      0 

Berlin  M.T 
►  1895-0. 

• 

i  . .  . 

log  9 

4    39  . 
=  0-1654. 

Ephemeris  for  Berlin  midnight. 

.    2  .  .  . . 
6.... 

TO. . . . 

R.A.                  N.  Dec. 
h    m      8                  0     , 

0  56     3             6   15 
143               6    18 

1  II   28             6   16 

Brightness 

I-I7 
i-i8 

14. . . . 

1    18   16             6   10 

i-i8 

18 

I   24  23              60 

ri6 

22. . . . 

I   29  49 

5  47 

1*13 

He  suggests  that  the  comet  may  prove  to  be  a  periodic  one. 

The  following  search  ephemerides  of  Comet  1884  II.  (Barii. 
and  Faye's  Comet  are  by  Berberich  and  Engstrom  respecti^^ 
Faye's  Comet  is  at  its  brightest  early  in  October,  but  does 
pass  perihelion  till  March  next. 


Comet  1884  IL 


Faye'b  Comet. 


R.A. 

h    m 


Sept. 


Oct. 


3 
II 

19 
27 

5 


2 
2 
2 
2 

2 


53 
53 
50 
44 
35 


N.  Dec. 

O  i 

17  45 

18  32 

19  6 
19  26 

19  31 


R.A. 

h     m 
26 
21 

17 

'5 

14 


Dec. 


21 
21 
21 
21 
21 


A.  C.  D. 


Minor  Planet  Notes. — Planets  BY,  CB  were  disco vere<3 — 
Charlois  on  June  20  and  Aug.  23  respectively.     The  discover^ 
the  former  should  have  been  announced  last  month.      A.  C,  I^« 


The  Electrical  Measurement  of  Starlight. — For  some  ti     " 
past  a  new  method  of  measuring  the  energy  possessed   by  st^^ 
light  has  been  in   process  of  development  by  Prof.  Minchin. 
short  announcement  of  this   investigation  was  made  in  *Natiir"^ 
of  1894  Jan.  19,  since  when,  by  help  of  a  Government  grant, 
important  addition  has  been  made  to  the  apparatus,  and  expei 
ments  have  l)een  made,  of  which  a  description,  with  some  ear! 


^ 
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results,  was  published  in  '  Nature '  for  July  1 1  of  this  year.     The 
maixn  feature  is  a  photo-electric  cell  which,  so  far  analogous  to 
the  cell  of  an  ordinary  electric  battery,  consists  of  a  metal  inserted 
in  liquid.     The  metal  is  an  aluminium  wire  tipped  wdth  a  small 
plate  of  selenium  prepared  by  a  process  which  leaves  the  selenium 
Jn  a.   condition  most  sensitive  to  light.     The  aluminium  wire  thus 
fippe-d  is  inserted  in  a  vessel  filled  with  oenanthol,  but  in  a  glass 
fube^  80  that  the  wire  is  not  in  contact  with  the  liquid;  platinum 
« ire^s  connect  respectively  the  liquid  and  the  alumiuium  wire  to 
^be    poles  of  a  quadrant  electrometer  (Clifton's  form),  and  it  is 
fner^i     found  that   when  light  falls   on  the  selenium   the  electro- 
meteor  shows  a  change  of  difference  of  potential,     lloiighly  speak- 
^'^S"*       the   difference    of  potential    produced  by  ordinary   diffused 
^^?  »ght  is  something  between  one-third  and  half  a  volt,  or  if  an 
^ruii^ary  pai-afhn  candle  be  held  at  a  distaiice  of  9  feet  from  the 
^^*^^^iuni,  an  electromotive  force  of  about  -03  volt  is  produced,  and 
tbtr?    ^^ffect  varies  inversely  as  the  distance  of  the  caudle. 

f-  he  experiments  on  stars  are  being  carried  on  at  Mr.  W.  E. 

Y  ^^^son's  observatory  at  Darramoua,  Westmeath,  where  the  photo- 

^^l^^'^tric  cell  has  been  mounted  on  the  2-feet  reflector  in  place  of 

|ne   ojepiece,  so  that  the  selenium  plate  is  at  the   focus,  and   has 

**^en  used  to  measure  the  electromotive   forces  generated  by  the 

l^^^ht     received    from  Jupiter,  Saturn,   V^ega,   Arcturus,  Regulus, 

roc-yon,  and  some  other  stars.     The  light  of  Arc'turus  was  found 

:?  ^ive  o-8j  of  the  E.M.F.  produced  by  the  candle  at  9  feet ;  the 

^ht  of  Saturn  0*56,  which  was  about  the  same  value  as   for   the 

'^^bt  of  Regulus. 

A  he  cell  is  sensitive  to  all  the  rays  of  the  spectrum,  but  the 
^^ximum  effect  is  produced  by  the  yellow.  It  is  sensitive  to  rays 
^'^Usiderably  below  the  visible  red,  and  to  those  beyond  the  blue. 
^^  is  explained  that  it  is  essential  that  the  whole  image  of  the 
st^ar  should  fall  on  the  receiving  selenium  surface,  and  it  is  im- 
portant that  the  cell  should  be  adjusted  so  that  this  surface  is  just 
Covered  by  the  image.  In  fact,  the  integral  of  the  energy  which 
^^^^ pressed  on  the  sensitive  surface  is  measured  by  a  function  of 
^^^  observed  electromotive  force. 

l^n  adopting  a  formula  for  calculation,  the  usual  photometric 

^o^niula  m  —m^= — log,oir  has  been  followed,  substituting  E^the 

*^uare  of  the  E.M.F.,  for  B,  the  brightness,  so  that  the  photo- 

^i^tric  formula  is  //«'  —  ?«  =  5  log, .^  p  ,  which  gives  the  difference 

^t  magnitude  of  two  stars  in  terms  of  the  observed  electric  effect, 
^^bstituting  some  of  his  measurements  in  this  formula,  and 
^^uming  the  magnitude  of  Arcturus  to  be  0*2,  Prof.  Mincbin  finds 
^ W  of  Regulus  to  be  1*33  :  and  taking  this  value  for  Regulus,  the 
^^easures  of  Regulus  and  Procyon  show  this  latter  star  to  be  of 
^giiitude  0*46.     The  photometric  magnitudes  of  these  stars  are 
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respectively  0*2,  1*4,  and  0*5,  a  good  agreement  between  the 
methods ;  but  Prof.  Minchin  points  out  that  no  such  agreem 
should  be  expected  when  two  stars  of  different  colours  are  eo*^ 
pared.     The  only  intelligible  comparison  of  two  lights  consists 
measuring  the  energies  which  they  radiate  per  unit  time  per  u 
area  at  unit  distance. 


X 


The  Rotation-Peuiod  of  tub  Sun. — Some   months   ago 
mentioned   a   discussion  by  M.    Stratonoff,  of  Pulkova,    of  t:  ] 

rotation-period  oP  the  Sun  as  deduced  from  positions  of  fnci  — %  1, 
The  conckision  arrived  at  was  that  the  rate  of  rotation  of  fa<=^  ^«.:«.] 
varies  with  the  solar  latitude,  and  tliat  the  rate  was  not  the  s^f^  m.\ 
as  that  for  the  spots  in  the  same  latitude.  In  a  recent  numbe*-  'w. —  ( 
the  Ast.  Nach.  (3287)  Dr.  Wilsing  traverses  M.  Stratonoff  s  resi^-iM.^  t 
Dr.  Wilsing's  opmion,  based  on  his  own  investigations,  is  that  fac? 
rotate  at  the  same  rate  in  all  latitudes ;  and  he  points  out  * 
M.  Sti-atonoff's  data,  treated  in  a  rather  different  way,  s 
the  same  result,  or,  rather,  that  the  apparent  variation  fro 
constant  rotation-period  is  not  more  than  might  be  expec5tr"^-^e(] 
remembering  the  uueertainty  of  observed  positions  of  faci:»-  ^ 
He  corrects  some  errors  in  M.  Stratonoff's  figures,  and  the  cr-cn^ni 
parison  of  rotation-periods  as  determined  by  different  metV^  -^^ 
which  we  published  on  p.  133  of  this  volume,  should  now  stai 
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by 

per 

iod 
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Mr.  Herman  S.  Davis,  of  Columbia  College,  New  York  — 
completed   his   investigations  of  the   Rutherford  photograpb.  =^ 
7)  Casfliopeire.     It  will   be  romombered  that  a  few  months  sinc"^ 
published  the  parallax  of  r)  Cassiopeia)  as  derived  from  mea^ 
ments  of  these   photographs.       lie  has  now  measured   62   ^ 
shown  on  the  plates,  and  has  deduced  accurate  places  for  18^ 
The  mean  results  being  given  in  two   tables — one   referrin 
differences  between  th(?   stars  and   t)   Cassiopeire,  and  the  o 
giving  the  whole  G3  stars  arranged  in  order  of  E.A. 


The  death  is  announced  of  Prof.  Dantkl  Kirkwodd,  foric* 
of  Bloomington  University,  Indiana.  Prof.  Kirk  wood  will 
remembered  by  astronomers  for  his  researches  relating  to 
smaller  celestial  bodies,  asteroids,  comets,  and  meteors.  Wh^' 
was  noticed  that  in  the  region  of  space  which  contains  the  oT 
of  the  known  minor  planets  there  were  laciour  in  which  norr 
these  small  bodies  moved,  Prof.  Kirkwood  pointed  out  that 


Sept.  1895.]  Notes.  345 

periods  of  bodies  haviog  their  orbits  in  these  gaps  would  be  com- 
mensurable with  that  of  Jupiter;  hence  the  same  relative  positions 
of  such  bodies  and  Jupiter  would  recur,  and  the  disturbing  force 
acting  in  the  same  direction  time  after  time  would  cause  the  orbits 
of   the  small  bodies  to  be  perturbed,  so  that  finally  they  left  the 
region.     He  advanced  a  similar  theory  of   commensurability  of 
periods  to  account  for  the  divisions   in    Saturn's  rings.      Prof. 
Kirk  wood  wrote   much  on   the  subject  of  comets,  and  in  many 
cases  succeeded  in  estahlishinii:  the  identity  of  the  same  body  seen 
at  t\^o  apparitions.     He  was  one  of  the   first  perj^ons  to  broach 
the  theory  that  meteor-streams  were  caused   by  the  disruption  of 
comets.     Among  his  other  writings  may  be  mentioned  papers  in 
whioL  he  urged  the  untenability  uf  La|)lace's  nebular  hypothesis, 
and    in  which  he  advanced  other  views  as  to  the  primary  cause  of 
the  oelestial  bodies.     He  died  at  his  home  in  Riverside,  California, 
^n    1895  Ji^iie  II,  in  his  8ist  year.     Prof.  Holden  says  of  him, 
"'  His  personal  friends  will  long  rememember  his  kindly,  upright, 
and  beautiful  character  and  influence.     "So  one  could  be  \nth  him 
^  itHout  knowing  that  here  was  a  true  and  a  good  man." 


K.EPORT  OF  THE  Watsox  TRUSTEES  *. — The  subjcct  of  Variable 
stars  was  erected  into  a  distinct  branch  of  astronomical   science 
^y    Argelander,  beginning  in    1843,  and   occupied  a   large  share 
*^^    his  activity  and  interest  during  a  score  of  years.     His  classical 
labours  were   succeeded    or   overlapped    by  those   of   Schonfold, 
^vho    assumed  the  principal  charge  of  the   subject   for  another 
•^core    of  years,   when    his   devotion   to   the   grvat  work   of   tlu^ 
Southern    Durchmusterung    and,    later,    his    failing    health    left 
opportunity  for  other  hands  to  take  up  and  continue  the  work 
^^here  thev  had  left  it.     8ince  the  issue  of  Schiinfeld's  Second 
^  ^talogue  the  number  of  known  variables  has  more  than  doubled, 
^vViile  the  fund  of   observations  pertaining  to  them  has   vastly 
increased.     Chandler's  work  in  this  direction,   besides  the   inci- 
^^ntal  work  of  observation  and   discovery  which  he  has  contri- 
'^^ted  to  it,  has  involved  the  collection  of  all  the  data  in  astro- 
nomical history,  their  discussion,  and    the   formulation    of    the 
^ieruents    of    their   light-variations   into   numerical    laws.      The 
^^talogues  of  1888  and  1893,  while  filling  a  very  moderate  number 
9J^   pages  of  print,  are  a  crystallization  of  all  the  known   facts. 
:^pecially  may   be  mentioned  the  investigations  of  inequalities 
}n    the  periods  of    these    bodies.      While  the  number   of    these 
J^^<iualities  known   in   Schnnfeld's  time  amounted  to  only  about 
^^^  a  dozen,  Chandler  has  detected  their  existence  in  about  eighty 
^^her  stars,  and  has  deduced  the  numerical  laws  in  about  fifty  of 
^netu.     This  will  indicate,  in  one  direction  only,  how  the  labour 
^^  caring  for  these  objects  is  increasing. 

It  would   be    unjust    if,    while    alluding   to    these   important 

*  Continued  from  p.  27c. 
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researches,  no  mention  were  made  of  Dr.  Chandler's  ingenious  and 
successful  device  of  a  new  form  of  instrument  for  making  that 
class  of  measurements  of  position  which  had  previously  been  made 
bj  meridian  instrument  alone.  Both  the  instrument  and  the 
method  were  novel.  In  the  former,  instead  of  a  motion  of  rota- 
tion, determined  mechanically  by  the  pivots  of  a  horizontal  axis, 
there  was  substituted  one  about  a  vertical  axis  determined  by 
gravitative  action  of  an  instrument  resting  in  mercury. 

As  to  method,  instead  of  a  vertical  plane  passing  through  the 
pole,  which  is  the  fundamental  plane  of  reference  for  meridian 
instruments,  there  was  substituted  a  horizontal  circle.  The  value 
possessed  by  such  an  entirely  different  method  consists  in  sub- 
stituting a  totally  different  sort  of  observation,  and  hence  a 
different  set  of  the  systematic  errors  to  which  all  observations 
are  liable,  so  that  the  combined  results  of  the  two  methods  are 
likely  to  be  freer  from  them  than  those  obtained  by  an  adherence 
to  a  single  system  of  observation.  In  a  memoir  of  222  pafjes 
Dr.  Chandler  develops  the  theory  of  the  instrument  and  method  f, 

mathematically,  and  gives  the  result  of  its  practical  use  in 
observations  made  with  it  for  a  year,  and  directed   to  various  ^ 

astronomical  problems,  ^"^ 

Although  not  mentioned  as  forming  any  part  of  the  grounds       ^^ 
for  the  award  of  this  medal,  Dr.  Chandler's  important  labours  for    -^     ^ 
many  years  upon  cometary  orbits  are  well  known  to  astronomers.  ^  ^^^^ 
Casual   mention  may  be  especially  made  of  his  computations  rela-^        *• 
tive   to  the  principal  component  of    1889  ^v  ^^^^  the  action  ofi^.^-^^" 
Jupiter  in  1886  upon  it,  which  led  to  a  complete  transformatioc^  ^TT 
of  its  orbit;  also  the  definite  determination  of  the  relative  orbit    -j^.^ 
of  the  several  components  into  which  the  comet  became  separater^^^^  f 
in  consequence  of  that  disturbance. 

The  Trustees  of  the  Watson  Fund  feel  that  this  brilliant  seri 
of  investigations  is  preeminently  deserving  of  the  highest  rocc 
nitiou  which  cjin  be  given  by  the  National  Academy,  and  ha 
therefore  not  hesitated  in  recommending  the  award  of  the  iiie( 
to  Dr.  Chandler. 

S.  Newcomb. 
B,  A.  GoFT.i> 
A.  Hall. 


It  is  a  pleasant  feature  of  this,  the  holiday  season  of  the    y 
that  we  often  have  then  the  privilege  of  making  theacquaintau<r* 
our  confrires  from  American  and  Continental  Observatories,     ^ 
are  spending  their  vacations  in  visiting  observatories  foreigx^- 
tliem.      Recent  visitors  to  Greenwich  include  Dr.  Konkolv,  o^ 
O'Gyalla   observatory ;  Prof.  Hoffman,  of  Baltimore  ;  Prof. 
Brown,  who  has  recently  been  appointed  to  a  high  place  or:» 
staff  of  the  Washington  (Observatory,  and  is  sjK^nding  six  mo* 
in  recruitincf  his  health  and  at  the  same  tifue  stndvinjx  the  int 
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arrangements  of  European  observatories  ;  and  Dr.  H.  S.  Pritchett, 
of  8t.  Louis  University,  son  of  the  Director  of  the  Morrison 
Observatory,  Missouri,  U.S.  This  last-named  astronomer  is  just 
completing  his  [/ear  of  absence  which  it  is  customary  for  some 
American  institutions  to  grant  at  long  intervals  to  members  of 
-their  staff,  and  which  is  often  spent  in  self-improvement.  Dr. 
Pritchett  has  spent  his  year  in  seeing  Pulkova,  Nice,  Paris,  and 
other  observatories,  but  he  has  stayed  principally  in  Munich, 
xvhere  he  joined  the  classes  under  Prof.  8eeliger,  of  whom  he  speaks 
Avith  much  admiration,  and  obtained  with  the  highest  honours 
t:he  degree  of  Ph.D.  for  a  dissertation  under  the  heading  "The 
cle termination  of  the  diameters  at  Saturn  from  observations  of  the 
^Satellites." 


Our  esteemed  correspondent,  ^Ir.  C.  L.  Prince,  sends  us  an 

stuiusing  extract  on  the  subject  of  popular  notions  about  Comets. 

Jn  *  Bell's  Weekly  Messenger'  for  Sept.   i6,  1811,  there  was  a 

long  article  respecting  the  comet  of  that  year,  with  a  diagram  to 

*'  show  its  position  with  respect  to  the  stars  of  Ursa  Major,''  and 

in  another  column  appeared  the  following  paragraph  : — *'  An  old 

lady  who  lodges  at  Camden  Town  was  found  immersed  to  the  chin 

*  1/1  a  large  wat^r-butt  at  the  back  of  the  house  a  few  mornings 

sinc«,  and  on  being  questioned  as  to  the  cause  of  placing  herself 

in  such  a  situation  she  said  she  had  been  informed  by  a  fortune 

teller  that  the  world  would  be  destroyed  by  the  comet  which  was 

^'^  view,  and  that  she  had  got  into  the  butt  in  order  that  she  miujht 

^ip  her  head  under  water  while  the  tail  of  the  comet  was  passing '' ! 

-^^i*.  Prince  goes  on  to  relate  an  experience  of  his  own,  when  a 

pi'esuniably  intelligent  person  asked  him  **  whether  it  would  be 

^oftnr  to  be  on  the  sea  or  on  the  land  "  when  a  certain  comet  then 

Visible  was  nearest  the  earth. 


^Iessrs.  Horne  and  Tuornthwaite  have  sent  us  a  copy  c>i  the 
Hew  edition  of  their  '  Hints  on  Reflecting  and  Refracting  Tele- 
^oop^g/'  Published  as  this  is  by  a  commercial  firm,  it  might  be 
^^ought  that  it  is  merely  a  glorified  trade  catalogue,  but,  as  a 
^^atter  of  fact,  the  price  list  occupies  very  few  of  the  hundred 
P^ges  of  the  book.  The  rest  forms  quite  a  little  treatise  on 
V^^ctical  astronomy,  with  a  page  or  two  on  the  latest  branch  af 
^•^^  subject,  astronomical  photography.  Methods  of  adjustments 
^^  explained,  and  there  are  lists  of  objects  for  testing  both  defining 
^^d  light-gathering  power.  The  book,  which  costs  one  shilling, 
^'ould  be  a  useful  investment  for  a  novice  about  to  set  up  an 
observatory. 

The  death  is  announced  of  Dr.  W.  Fabritius,  of  the   Kiew 
Observatory.     Bom  in  1845  at  Wiborg  in  Finland,  he  made  his 
Vol,  xtiii.  ^  f 


3t8  Notes.  [No.  231: 

first  efforts  at  practical  astronomy  at  the  Ilelsingfors  Observatory 
vvliere  he  helped  to  make  the  zone  observations  with  the  transi' . 
circle  during  the  years  1869  to  1871.     From  September  1871  t^ 
the  end  of  1873  Fabritius  worked  at  the  Bonn  Observatory,  a 
ill  1874  was  one  of  a  party  observing  the  Transit  of  Venus  fro 
au  island  in  the  Caspian   Sea.      Later  he  was  attached  to  tl 
I'ulkova  Observatory  until  1876,  when  he  was  appointed  to  t^ 
|)()8t  which  he  held  until  his  death. 

An  E.vplanatimi. — The  remark  on  p.  295  of  our  last  num 
that  the  chief  part  of  Prof.  Adams*  work  was  published  in 
'Nautical  Almanac  V  of  1880,  is  open  to  misconception.  It  was 
the  Almanac  of  1880  that  the  phenomena  of  Jupiter's  satellL 
were  first  computed  by  help  of  Adams'  Tables,  but  the  formm. 
tliemselves  were  given  as  an  Appendix  to  the  'Nautical  Alman 
for  1 88 1. 

Erratum. — Page  304,  line  34, /or  "  variability"  read  *'  inva^  ia- 

])ilitv/' 


From  an  Oxford  Note-Book. 


The  old  adage  that  "  therre  is  nothing  new  under  the  S 
would  seem  applicable  to  the  coelostat.     Perhaps  there  is  a  s 
fitness   in    its   application   to  an   instrument   placed  so  dir& 
"  under  the  Sun  "  as  a  heliostat  or  coelostat.     Professor  Sto 
w  rote  to   me  the  other  day  that  "  the  principle  of  Lippma 
(•(jelostat  is  identical  with  that  of  August's   heliostat.     Whe? 
was  intending  to  get  a  heliostat  40  or  50  years  ago,  I  consn  X 
[*rofe8sor   Miller,    who   suggested   to   me  August's  heliostat- 
found  it  would   not   be  convenient  for  mv  purpose  on  accouim 
the  orientation  of  the  room  I  wanted  chiefly  to  work  in,  ax^ 
got  a  Silbermann's."     In  a  later  letter  Professor  Stokes  a 
"  I  confess  I  never  looked  for  August's  paper.     The  thing 
mentioned  to  me  in  conversation,  and  when  once  suggested  i*= 
simple  that  it  lies  in  a  nutshell." 

Such  rediscoveries  are  already  familiar  to  us,  and  will  doubt 
recur  often  in  the  future.     There  seems  no  reason  to  doubt  1 
M.  Lippmanu  made  a  genuine  and  independent  rediscovery, 
marvel  is  that  an  instrument  of  so  simple  and  efficient  a  chara 
should  not  have  come  into  general  use  at  the  time  of  its 
discovery. 


Brixg  away  for  a  holiday  I  could  not  satisfactorily  look  up  ^  ,  .^ 
previous  history  of  heliostatic  arrangements,  and  must  leave  '^^—  ^^ 
till    next   month.     I  referred  to  the  Kncffclopcfdia  Britannica,    l^^^^^^^' 
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onlv  to  meet  with  disappointment.     In  the  general  index,  under 

the     word  "  Heliostat,"  are  the  following  references  : — *'  signallini;: 

in»t:rument,  x.  165;  xi.  6^^\  improved  by  Drummond,  vii.  480." 

Tho    articles  at   these  places  are  on   Geodesy,  Heliography,  and 

Dr  Lxmmond  respectively,  and  no  reference  is  made  to  the  astro- 

noinical   use  of  the  instrument.     The  word   siderostat  does   not 

ocoLij*  in  the  index,  though  under"  siderostatic  telescope '' reference 

is  n:iade  to  the  article  Telescope,  where  there  is  a  brief  note  on  the 

foria:^   suggested  by  Grubb  (Proc.  R.  Dubl.  Soc.  ii.  p.  ^^2)^  whieli 

J3  es^sentially  a  polar  heliostat.     I  suppose  one  cannot  expect  even 

the    J^ncyclopcedia  Britannica  to  be  complete,  but  it  is  not  the  first 

tim^    that  it  has  failed  to  respond  to  a  query  which  I  thought 

^^ig'Ht  reasonably  be  put  to  it. 


Tme  reference  to  the  siderostatic  telescope  reminds  me  that  :i 
^r^o  instrument  of  this  kind  is  being  made  by  Sir  Howard  Grubb 
^^T-  xhe  Cambridge  Observatory.  The  form  is  not  exactly  that 
^^^^c^ested  by  him,  in  which  the  mirror  is  outside  the  telescope  and 
**^V>le  to  a  fall  of  dew.  Dr.  Common  suggested  a  modification 
^'^erein  the  telescope  should  have  an  arm  and  the  mirror  be 
pliiced  at  the  junction,  thus  inside  the  tube  and  protected  from 
^^  w  ;  and  this  form  has  been  adopted  by  the  Cambridge  University 
-  3"ridicate,  and  Sir  H.  Grubb  is  proceeding  with  the  plans.  We 
^'^^l  doubtless  hear  more  of  it  when  the  instrument  approaches 
^^inpletioa.  

^   ^  Xater. — Having  an  hour  to  spare  the  other  day  in  the  E.  A.  8. 

i^*  Irar}',  I  set  to  work  to  turn  up  the  early  history  of  the  heliostat. 

^  *^e  R.  S.  Catalogue  of  Scientific  Papers  gave  no  indication  about 

r^ '^gust's  work,  and  for  some  time  my  search  was  unproductive; 

■  '^  t  at   last   a    reference  to  the  comprehensive   *  Handbuch  der 

tronomie'  of  Professor  R.  Wolf  (Ziirich)  gave  me  a  further 

Terence  to  an  article  by  R.  Radau  in  the  '  Bulletin  Astronomique ' 

^  1884  (tome  i.  p.  153),  and  in  this  excellent  article  I  found  all 

Xa  anted.     The  Coslostat  of  M.  Lippmann  is  there  described  as 

i 'heliostat  d'August  (1839)  perfectionne  par  Gruel  (1847),  re- 

Xente  par  O.  de  Littrow  (1863)  et   par  M.  Prazmowski  (1877)." 

this  long  list  M.  Lippmann's  name  (1895)  must  now  be  added- 

^ot  much  is  said  about  the  instrument  in  M.  Radau 's  article,  and 

^  fact  tliat  the  image  doe«  not  rotate  is  not  emphasized.     Two 

"Advantages  are  mentioned :  **  le  plan  d^incidence  fait  un  angle 

^>iable  avec  I'axe  de  rotation  du  miroir,  et  Tangle  d'incidence 

*^«Dge  rapidement,  de  sorte  que  le  volume  du  faisceau  reflechi  varie 

ucoup."     Neither  of  these  disadvantages  is  sensible  in  eclipse 

^^rk ;  but  this  has  not  saved  the  instrument  from  comparative,  if 

^t  absolute,  neglect.     A  copious  bibliograpliy  is  given  at  the  end 

^^     the  article.     References  to  August  are  apparently  to  be  found 

^^^    FiscHEE,  Mechan.  Naturlehre,  ed.  August,  t.  ii.  Berlin,  1840  : 


) 


Notes, 


iDicKK,  Optik,  1839;  —  Gruel,  Annales  de  Poggend.  t.  Ix 
•47  ;  but  these  works  not  being  in  the  Library  I  could  not  ca 
jH  investigation  further. 


Is  the  desultory  reading  of  all  sorts  of  papers  and  magazi 
in  which  one  is  apt  to  indulge  on  a  holiday,  I  came  across 
paragraphs  connected  with  the  heliostat   in  some  form — possi 
in  both  cases  the  coelostat.     The  Pall  Mall  Gazette  for  Angus 
(|uoting  from  the  Daily  Telegraph,  says  that  a  project  for  a 
refracting  telescope  of   51    inches   aperture   and    200   feet   f 
length,  placed  horizontally,  with  heliostatic  arrangement,  is  um. 
s^erious  contemplation  by  M.  Mantois,  for  the  Paris  Exhibitio 
1900.     The  second  paragraph,  in  The  PeopU  for  August  4,  says 
"  Astronomical  observations  on  Mont  Blanc  will  shortly  comme 
The    Polar   siderostat,  superseding   the   ordinary    telescope, 
reached  Chamounix,  and  been  divided  into  sections  not  exceed 
50  lb.  in  weight  so  as  to  be  carried  on   men's  shoulders   to 
observatorv.' 


Either  the  holiday  season  brings  with  it  more  than  the  us 
number  of  paragraphs  and  references  to  astronomical  matter8, 
being  on  a  holiday,  one  has  more  leisure  to  notice  them.     1  h 
cut  out  nearly  a  score  of  odds   and  ends  during  the  last  th 
weeks.     There  is  an  article  on  the  "  Moon  *'  from  The  Echo  wH 
winds  up  as  follows : — '*A  faint  conception  of  the   horrors  o 
lunar  day  may  be  formed  from  an  illustration  representing  a  la 
scape  in  the  Moon  in  the  centre  of  the  mountainous  region 
Aristarchus.     There  is   no  colour — nothing  but  dead  white 
black.     The  rocks  reflect  passively  the  light  of  the  Sun,  the  era. 
and    abysses   remain  wrapped  in   shade,  fantastic  peaks  rise 
phantoms  in  their  glacial  cemetery,  the  stars  appear  like  spot- 
the  blackness  of  space.     The  Moon  is  a  dead  world.     She  ht 
atmosphere.'* 


Another  paragraph,  wherein  some  astronomical  terms  cf*. 
mv  eve,  turned  out  to  be  a  *'  chirologrical  "  account  of  Mr. 
stone's  hands.     It  appears  that  his  Jupiter  linger  is  shorO 
immensely  heavy,  and  when  its  owner  was  in  animated  cor^ 
sntion   **  the   wonderful    gestures   and   the   immense    power 
individuality  of   the  Jupiter  finger"  became  conspicuous. 
(Gladstone  has  also  a  very  long  Apollo  tinger.     Unfortunately^, 
chirologist  *' could  not  see  the  Lines  or  Mounts,  excepting  L^ 
which  was  very  large  from  the  percussion."     Another  short 
in  one  of  the  comic  papers  gives  a  list  of  raistninslations  irm 
illustrated  catalogues  of  the  Salons,  such  as  fje  sentier  des  dmia^^ 
the  coast- waiter's  sent ;  Le  eaut  du  bam^afje,  the  leap  of  the   d 
water;  winding  up  with  La  voie  lactce  (a  representation   of 
Milky  Way)— Milk  Street ! 
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^'OTTntil^s  for  Converting  Measures  on  a  Photographic  Plate 

into  R.A,  and  DecL 

*^  "the  last  number  of  this  magazine  Mr.  F.  W.  Dyson  gave  some 

^^^^venient  formulae  for  converting  rectangular  coordinates  on  a 

Photographic  plate  (corrected  for  refraction,  aberration,  scale,  and 

^'^entatiou)  into  R.A.  and  Decl.     The  subject  is  more  technical 

Pj^rhaps  than  is  usually  treated  in  these  pages,  but  its  interest  to- 

^®  average  reader  is,  I  venture  to  think,  rapidly  growing.     What- 

?^®r  may  be  the  final  form  of  the  Astrographic  Chart — whether  it 

^  u  series  of  prints,  easily  accessible  or  purchasable,  oi*  a  series  of 

?^^Dierical  measures,  or  both  (perhaps  most  probably  both) — the 

^rnjula)    for    converting    linear   measures   into   R.A.  and  Decl., 

^^    vice   versd^  will   be   constantly    required.       I    have  elsewhere 

^^pressed   the  opinion,   my    steadfastness   in  which   grows  with 

^^perience,  that  for  many   purposes  the  linear  measures  on  the 

P^^tes  will  be  much  more  useful  than  R.A.  and  Decl.,  and  that 

'^^  conversion  of  such   measures  wholesale  into  R.A.  and  Decl. 

^^uld  be  a  great  waste  of  time.     But  this  in  no  way  obviates 

.  *^^  necessity  of  the  conversion  in  particular  cases ;  and  especially 

"^    the   case  where  we  wish   to  compare  meridian  observations, 

?^  existing  Catalogues,  with   the  measures  on  the  plates.     Even 

^  this  case,  however,  1  would  suggest  the  subordination  of  R.A. 

^^d  Decl.  to  the  rectangular  coordinates — the  conversion  of  the 

^^^inparatively  few  coordinates  expressed  in  the  former  notation 

^^  rectangular  coordinates,  rather  than  the  numerous   photo- 

^^"'^phic  measures  into  R.A.  and  Decl. 

But  there  is  a  second  reason  why  the  formulae  for  conversion 

^^ould  be  growing  in  importance  generally,  independent  of  the 

?^^t  work  of  the  Astrographic  Chart.     Up  to  the  present  the 

^tercst  of  taking  the  photographs  has  been  paramount;  it  ha» 

^^n  sufficient  satisfaction  to  obtain  a  plate,  and  perhaps  print  and 

^^tribute  it,  merely  for  general  inspection.     The  result  has  been 

^Uch  the  same  as  though  a  large  telescope  had  been  put  within 

▼OL,  x\ui.  2  o 
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asy  reach  of  everybody  :  portions  of  the  heavens  have  been  mt 
/isible  to  those  who  had  no  optical  means  of  seeing  them, 
the  use  of  a  large  telescope  for  gazing  simply  is  limited ;    •* 
possessor  of  such  an  instrument  soon  begins  either  to  desir^-^- 
micrometer  or  other  apparatus  to  attach    to  it  for  doing  so<z^ 
deh'nite  work,  or  to  neglect  his  telescope  entirely.     Moreover 
must  not  push  the  analogy  of  the  publication  of  photographs 
accessibility  to  a  lari^e  telescope  too  far;   for  one  of   the 
interesting  features  of  the  latter  is  wanting,  viz.,  the  better  op[ 
tunity  of  scrutinizing  the  planets.     Here  photography  has  as 
failed ;  and  a  large  telescope,  with  no  micrometer,  which  wc 
not  give  a  satisfactory  view  of  a  phinet  would   probably  fall 
disuse  and  neglect  very  quickly.     I  think,  therefore,  the  time 
soon  come,  if   it  has  not  come  already,  when  interest  wilL 
shown  generally  not  only  in  taking  photographs,  but  in  measu 
and  reducing  them  in  some  way  ;  and  this  time  will  come  all 
quicker  if  such  measurement  and  reduction  are  simplified  as 
as  possible  to  those  who  are  shy  of  complicated  formulae  or 
calculations.      For  this  reason   it  seems  to  me  that  the  p( 
noticed  by  Mr.  Dyson  are  worth  dwelling  upon,  and  the  foi 
quoted  worth  simplifying  to  the  utmost  extent. 
Taking  up  the  formulae  as  he  left  them,  viz. 

tan(a-A)=        -L- 

sinr  — i;  cos  r 

P-J9  =  »7-|r  cotP-^i?'-  iriycosec'P, 

where  n  and  p  are  the  R.A.  and  N.P.D.  of  any  star, 

A  and  P  „  „  of  the  centre  of  the  1>^  ^^^i 

£  and  t)  are  the  rectangular  "  standard ''  coordinates  oc^.  ^^^ 

plate, 
and  all  these  angles  are  expressed  in  circular  measure. 
Let  us  rewrite  the  first  equation  thus  : 

[(a-A)-f^(a-A)']sinP  =£(!+»?  cotP  +  ,,'cot»P), 

neglecting  powers  of  £,  17,  and  (a  — A)  beyond  the  third. 

Now  let  .        4  \   •    o     n     u 

(fi— A)siu  r  =  />,    P— y>  =  y. 

Then  /3  =  £+£,,  cot  P  -h  in'  cot^  P  -  :i  ^  eosec'  P, 

y  =  ,,-.;  r-  cot  P-  j  ,,'-  J  £,/  cosec^'  P. 

If    iJL    denote   the   circular   measure    of    one    reseau    inter^ 
(=•00145),   ^^^    ^^^    quantities    are    now   expressed    in   rk 
intervals,  we  shall  have 

/3  =  i+lri(fi  cot  P)  +  £»?'(/i'  cot^ P-rO'  cosec' P), 

y  =  V-^X-iH  ^ot  V)-rj\^fjL')-£'nQfjL'  cosec^  P). 


[Digression, — I  hope  this  introduction  of  a  reseau  interval, 
5  minutes  of  arc,  as  a  unit  will  not  appear  too  great  an  innovatior^ 
and  make  it  seem  that  the  formulas  are  applicable  to  the  work  00 
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art  only,  and  not  to  other  photographs.  If  this  unit  is 
i  to,  tlie  quantities  can  easily  be  converted  into  minutes  of 
multipiyini;  by  5,  or  into  seconds  of  arc  by  multiplying  by 
th  of  whifli  o]ierations  are  very  simple.  But  it  aeeins  to 
t  the  unit  s',  wilh  a  decimal  subdivision,  is  a  very  useful 
practice.  The  thoiisaudtli  p.irt  of  this  unit,  o"'3,  is  not  far 
e  quantify  to  which  a  sim/lc  ineasicre  can  be  made  correctly 

Chart  platen  ;  and  the  ten-thou-sandth  part,  or  ©"'oj,  is  a 
mvenieiit  minmiiim  divisihiU  for  making  tables  and  ei- 
;  results.     Our  ordinar}'  unit  of  i''oo  is  either  too  small 

big.  Resiilte  expressed  to  o'-i  have  an  appearance  of 
acv,  while  those  expressed  to  o''oi  almost  certainly  profess 
iracy  which  is  not  attainable.  Tbe  unit  of  one  rcaeau 
,  allowing  of  a  limit  o"-3,  thus  hits  a  liappy  mean,  and 
iiade  to  o-oooi  of  a  rcseau  interval,  even  if  the  last  place 
sioually  one  or  evi'u  two  units  wrong,  are  nufficiently 
':  for  all  practical  purposes.] 

niiog  to  our  formulae,  since  ;i'=*ooooo2,  the  quantities 
ied  bv  11'  are  very  small,  unless  P  is  also  »ery  small,  i,  e. 
ar  the  Pule. 

suppose  we  tabulate  values  of  /J  and  y  for  all  integral 
of  £  and  q  from  —  13  to  +  iz,  (.  f-.  for  all  the  points  of 
:tion  of  the  rcseau  lines.  There  is  not  mncli  work  in  doing 
d  for  many  purposes  we  can  take  (i  and  y  from  such  tables 
.  with  a  very  little  IroubU-  in  interpolating.  It  will  be 
seen  that  there  i^  not  much  u'ork  involved  in  making  the 
Take   fur  in.stancu   the   term   i,it(n  cot  P).      The   factor 

is  a  constant,  and  ;;iving  i)  the  value  i,  we  put  £  sue- 
¥  equal  to  I,  2,  3,  &c,,  and  quickly  perform  the  mnlti- 
ns.  Tbe  term  t'(  j/i  cot  P)  is  practically  formed  at  the  same 
lut  zi;=£  in  the  table  £ij(/i  cot  P).  The  terms  involving  /i' 
II.  An  hour  or  two  for  each  /one  i^  amply  suflicient  to 
.ese  tables. 

^gurds  the  iuteriHilatioTi,  not  always  an  eiisy  matter  from 
f  double  entry,  «*e  can  make  this  very  simple  by  means  of 
iry  tables.  The  problem  is,  having  given  /9  and  y  accurately 
lo-oooo,  .(=soooo,  say  to  tind  /J  and  y  for  £=10-3486, 
113,  or  generally  h.iviiig  giren  )\  and  y^  for  £„  and  i(, 
T'^)  t->  liiij  ji  and  y  for  £,  +  .r,  •(,  +  '/,  where  .c  and  1/  are  less 
lily.     If  we  substitute  (£+,,.),  ^^  +  ,,  in   tlie  formul*  we 

B  =  £,  +  £,,,(^<-otP)  +  £X(f<'cot'P)-;^(^^-cosec'P) 
+  ■•■■ 

+  (^')j+'/£gV'^Ot    P 

+{xn,'  +  2yf„-i„Xp'  fot'  P)  - .t£.'(p' a^sec'  P) 

+r</(/ieotP> 

+  £y(^"  col'  P)-:^£,(^"  cosec'  P) 

+  i/t^'C0t'  P)-*'(3,i'cosec'  P). 

2o2 
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Now  the  first  line  is  B^,,  given  in  the  tables. 

The  second  line  is  the  simple  increment  of  l^. 

For  the  two  terms  of  the  third  line,  ^xr)^Qot  P  and  ^yl^coi  ^^^^^  p 

which  are  of  similar  form,  we  want  a  table  of  double  entry  wit^— ^>         ^^ 
13  columns  (»?o=i,  2,  3  kc.  to   13);  and  suitable  values  of  .r:^^ 
This  will  not  be  a  difficult  table  either  to  make  or  use. 

The  greatest  value  of  any  term  on  the  third  line  is  obtain^^^^,^^^  ^ 
by  putting  .r  or  t/=  1  and  l^  or  17^^=  13.     Thus  the  greatest  value  -  « 

2?/£oTjo/i' cot^  P  is  338^^cot^P  or  -0007  cot^P,  and  hence  a  min" 
ture  table  of  a  few  terms  only  is  required. 

The  greatest  value  of  .ry{^  cot  V)  is  '0014  cot  P,  and  anot 
very  small  table  is  required. 

The  terms  in  the  sixth   and  seventh  lines  may  be  neglectr- 
unless  P  is  very  small. 

Similarly  for  y  we  have 

y  =  '?o  +  2/ 

-l^xi^coiV) 

-yvoY-iy^o+^^^VoXih'  cosec'  P) 

— .r'(^^cotP). 

The  first  line  requires  no  further  explanation. 

For  the  second  line  the  table  already  constructed  for  the  siim  i  -kr 
terms  in  /3  is  again  available ;  and  for  the  third  and  fourth  li  m  ^les 
very  small  tables  of  a  few  terms  only  are  required  when  f^,  an<3i^H  r)^ 
or  X  and  ?/  are  large. 

Summary. — Thus  we  require,  for  the  ready  conversion  of  /3 
y  into  f  and  »? : 

(i)  A  table  of  double  entry  giving  /3  and  y  for  every  in. 
section  of  the  rcseau  lines. 

(2)  A  table  giving  xl(fi  cot  P)  [also  available  for  X}]  {f^  cot  I^ 

yl(fi  cot  P)  I  for  integral  values  of  f  and  ;;. 

(3)  Four  very  small  tables  giving  terms  which  rarely  amours. 

•001,  and  may  often  be  neglected. 

It  seems  to  me  thai  tables  of  this  kind  will  be  of  great  prac"*-  — '^ 
use. 

Two  other  points  renmin  to  be  noticed.  The  first  is  the  in  '^^^^^x' 
sion  of  these  formulae  to  get  i  and  ly  in  terms  of  /3  and  y.  •^^^fc-ice 
inversions  are  readily  written  down  as  Sollows  : — 

i  =/3-/3y/x  cot  P+  V/3V^[2-cot^  P] 

»/  =  y + ^/3V  cot  P  -h ^'[y,%r  +  i/3 V(  i  -  cot^  P)]. 

These  formulae  are  very  similar  to  those  already  discussed,    ^^*P 
a  sUght  modification  of  the  same  tables  will  enable  l  and  f)  to        ^^ 
found  in  ternis  of  /3  and  y. 

The  second  point  is  the  deduction  of  /3  from  (a  — A).     \Vi^  ^ 

/3  is  expressed  in  rcseau  intervals  and  a  —  A  in  seconds  of  tii 

we  have  i  . 

/)  =  —  (a  — A)  sin  P. 
20 
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will  perhaps  be  advisable  to  tabulate  this  quantity  for  values  of 

—A)  from  (say)  i  to  400.  Then  if  (a— A)  =  237'*56,  we  get 
e  value  of  ft  by  adding  together  the  values  for  235  and  2*56  ; 

237  and  '56,  &c. 

I  am  proceeding  with  the  formation  of  these  tables  for  the 
xford  Zones  (-1-25°  to  +31°);  but  as  we  may  not  be  able  to 
:tend  the  tables  to  other  zones,  at  least  for  some  time,  this  brief 
count  of  the  method  may  be  of  use  to  others  working  at  a 
fPerent  part  of  the  sky.  If  the  tables  prove  a  success,  it  will  be 
jsirable  that  a  complete  series  of  them  should  ultimately  be 
iblished.  H.  H.  Turner. 


Some  Astronomical  Records  in  ancient  Chinese  Books, 

[Continued  from  p.  325.] 

Oy  the  first  dav  of  the  last  month  of  Autumn,  the  Sun  and 
oon  did  not  meet  harmoniously  in  Fang."     This  passage  occurs 

the  ancient  classic,  the  '  Shu  Ching/  in  the  '  Yin  Cheng,'  one  of 
e  books  of  the  Hsia  dynasty ;  according  to  Chinese  commen- 
^ors  this  passage  refers  to  an  eclipse  of  the  Sun  in  Fang,  the 
arth  of  the  Chinese  28  constellations.  The  last  month  of 
tumn,  according  to  the  Hsia  calendar,  is  the  ninth  month,  the 
>iith  after  that  which  contains  the  autumnal  equinox.  At  this 
uinox,  as  we  have  seen,  the  culminating  star  was  Hsii,  fl  Aquarius, 
d  the  Chinese  astronomers  could  easily  infer  that  the  Sun  was 

en  constellations  farther  back,  or  in  Fang.  Fang  extends  from 
3ut  T  to  <7  Scorpii,  a  distance  measured  along  the  ecliptic  almost 
xal  to  5°.  Approximately,  the  limits  of  Fang  in  longitude  were 
Follows : — 

2250  B.C.  between  184°  12'  and  189°  12', 
2150  B.C.        „        185    34     „    190    34, 

2050  B.C.  „  186     56       ,,      191     56. 

^n  eclipse,  however,  very  near  the  constellation  Fang,  will 
isfy  the  conditions  of  the  text,  as  at  that  early  period,  and  for  a 
^st  manv  centuries  after,  the  Chinese  astronomers  were  unable 
^<ratehj  to  determine  the  position  of  the  Sun  among  the  stars. 
Che  date  of  the  accession  of  the  emperor  Chung  K'ang  is 
cnown.  Indeed,  all  dates  in  Chinese  history  before  the  Chou 
:iasty  are  not  only  unknown,  but  those  given  in  the  current 
XDuology  are,  as  we  shall  presently  see,  erroneous.  The  great 
;>ortance  therefore  of  settling  the  date  of  this  eclipse  is  apparent. 
tn  all  probability,  Chung  K'ang  reigned  sometime  between  the 
i^rs  2050  B.C.  and  2158  b.c.  I  have  therefore  examis^d  all 
i^rs  between  these  two  dates  on  which  an  eclipse  of  the  Sun  in 
»  constellation  Fang,  and  on  the  first  day  of  the  ninth  moon, 
^ht  be  looked  for.  A  short  sketch  of  the  manner  of  research 
d  the  results  arrived  at  may  not  prove  very  uninteresting. 
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Prof.  Newcomb  has   published   tables   for   the   calculation   o 
eclipses  between  the  limiting  dates  700  B.C.  nnd  2200  a.d.     Thes 
tables  I  have  extended,  so  as  to  enjbrace  all  eclipses  of  the  8ur 
between  the  dates  2200  B.C.  and  2200  a.d.     These  tables,  th 
extended,  I  have  used  in  the  examination  of  this  eclipse.     No\»i 
an  eclipse  of  the  Sun  in  Fang  can  only  occur  when  the  Moo 
node  is  in  or  near  Fang.     We  easily  calculate  I  hat  on  the  yea 

2154  B.C.,  2135  B.C.,  2I17  B.C.,  2098  B.C.,  2079  B.C.,  2o6l  B. 

2042  B.C.,  the  Moon's  ascending  node  was  in  Fang,  and  on  t 
years  2164  B.C.,  2145  B.C.,  2126  n.c,  2108  B.C.,  20S9  B.C.,  2071  b. 
2052  B.C.,  the   Moon's  descending  n«ide  was  in  or  near  Fa 
Accordingly,  I  have  examined  all  the  above  dates,  whether  or 
such  an  eclipse  was  visible  in  China,  and  find   that,  on  nearly 
the  above  years,  no  such  an  eclipse  was  visible  in   the  north 
China. 

The  situation  of  the  capital  of  Chung  K'ang  is  a  disputed  poi^       ^^nt. 
Some  hold  it  was  at  An  Yi  Ilsien,  in  JSban  Hsi,  latitude  35*^  8'  N. 

and  longitude  about  111°  30' E.  of  Greenwich.  Others  sav"^  ^^^  it 
was  at  T'ai  K'ang  Hsien,  in  Honan,  latitude  34°  7'  W.  and  L  <nzm  -on- 
gitude  about  115°  E.  of  Greenwich. 

Some  Chinese  astronomers,  as  well  as  the  Jesuits,  have  cal 
lated  that  the  eclipse  of  the  year  2154  B.C.  is  the  one  in  quest  j 
This,  however,  cannot  be  the  case,  as  during  the  eclipse  it 
night  in  China. 

This,  however,  is  no  reflection   on  the  accuracy  of  the  caX^-^Mcu- 
lations  of  those  learned  men,  as  since  their  time  the  tables  of  the 

Sun  and  Moon  have  been  made  much  more  accurate. 

On  October  22,  2136  b.c,  on  the  ninth  of  the  cycle  of  d 
the  day  yen^  shen',  there  v\  as  an  eclipse  of  the  Sun   visibl 
N.  China. 

At  An  Yi  Hsien,  it  commenced  about    10   a.m.  and  was 
about  half  an  hour  after  noon.     The  magnitude  was  about 
The  longitude  of  the  Sun  at  the  moment  of  true  conjunction 
191°  38',  so  that  the  eclipse  took  place  very  near  Fang.     The 
was  the  first  of  the  ninth  moon. 

In  the  following  year,  2135  B.C.,  on  Oct.  11,  the  third  of 
cycle  of  days,  the  day  ping^'  yin\  tliere  was  an  eclipse  of  the 
also  visible  in   the  northern  hemisphere.     At  An  Yi  Hsien^ 
eclipse  began  about  4'' 30"*  in  the  afternoon,  and  lasted  til  ^  fi' 

The  magnitude  was  about  0*58.     At  the  time  of  conjunct ioa  ^     !j 

longitude  of  the  Sun   was   i8o''-2S,  so  that  the  erlipse  occu ^    '^^^^ 

very  near  Fang. 

On  Oct.  12,2108  B.C.,  an  eclipse  of  the  Sun  took  place  in  F 
visible  at  An  Y'i  Hsien.     It  began  about  6.48  p.M.,endpd  8.27 
and  so  wa^  partly  visible.     The  magnitude  was  small,  only  0*3 

In  the  following  year,  2109  b.c,  Oct.  24,  another  eclips- 
the  Sun  occurred  in  Fang  and  was  visible  at  An  Yi  Hsien. 
began  at  4.54  p.m.  and  ended  at  7  p.m.     The  magnitude  was  o' 

We  meet  with  no  other  eclipse  visible  in   the  north  of  C^ 


the 

Sun 

the 

/• 

the 
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\g  the  required  conditions  till  the  year  207 1  b.c.  On 
that  year,  the  5i8t  of  the  cycle  of  days,  the  day  chia' 
was  an  eclipse  of  the  Sun.  At  T'ai  K'ang  Hsien,  it 
r  minutes  after  7  in  the  morning  and  lasted  till  9.30  a.m. 
tude  was  0*34.     At  conjunction,  the  longitude  of  the 

pse  therefore  satisfies  the  required  conditions,  the  Sun 
being  very  near  Fang  and  the  day  being  the  first  day 
ti  moon. 

)se  of  the  year  2127  B.C.  deserves  special  consideration, 
erally  considered  to  have  been  the  one  in  question, 
mers,  in  an  introduction  to  Legge's  *  8bu  Chiug/  says : 
)wever,  who  like  the  year  2127  B.C.  as  the  date  of  the 
y  adopt  it  now  without  fear  of  its  being  hereafter 
isible."  I  find,  however,  that  this  eclipse  was  not 
ler  in  An  Yi  Hsien  or  T'ai  K'ang  Hsien.  The  line  of 
)ntact  ran  considerably  north  of  either  of  these  two 
n  Oct.  13  of  this  year,  the  47th  of  the  cycle  of  days, 
.^ng  hsii,  there  was  an  eclipse  of  the  Sun.  At  con- 
le  longitude  of  the  Sun  was  i8i°'92,  so  that,  so  far, 
:  satisfies  the  required  conditions. 

',  that  this  eclipse  was  not  visible  at  all  in  China  proper 
by  the  following  calculation  of  the  southern  line  of 
tact : — 


rich  Time. 

Lat. 

Long. 

:    11-705 

66^  14' 

N. 

96^  10'  30"  E 

12 

58    44 

145           15         ^^ 

12*2 

55    33 

152    28  E. 

12-4 

52      7 

158   35  E. 

13 

41    33 

171    18  E. 

14 

23    33 

172    53  W. 

ibove  table  we  see  that  the  most  southern  line,  at  all 
vhich  the  Moon  will  be  seen  just  to  graze  the  Sun's 
ssed  north  of  China  proper;  so  that  the  eclipse  of  the 
B.C.  cannot  be  the  one  mentioned  in  the  '  Shu  Ching.' 
e  above  investigation  we  see  that  the  eclipse  referred  to 
u  Ching'  must  bo  that  of  one  of  the  years  2136,  2135, 
8,  or  2071  B.C.;  which  of  these  dates  is  to  be  taken 
ftermined  by  other  considerations. 

ipse  of  the  year  2136  B.C.  is  most  probably  the  one  in 
IS  it  occurred  in  the  middle,  the  busiest  part  of  the  day. 
likely  to  me  that  the  astronomers  Hsi  and  Ho  were 
atii,  not  because  they  did  not  predict  the  eclipse,  but 
hen  it  did  occur,  they  were  drunk  and  unable  to  perform 
er  duties.  The  account  in  the  '  Shu  Ching '  does  not 
otal  or  even  an  eclipse  of  large  magnitude.  The  con- 
.  bustle  that  is  mentioned  was  not  owing  to  fear,  but  to 
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their  being  totally  unprepared,  owing  to  the  incapable  conditioa:^ 
of  the  two  astronomers. 

It  will  be  interesting  here  to  note  that,  oven  at  present  b jr  ^^^ 
Imperial  command,  special  rites  are  performed  during  solflr  ajid. 
hmar  eclipses.     A  president  from  each  of  the  six  boards,  with  tw^ 
inferior  officials,  dressed  in  their  official  clothes,  proceed  to  th< 
T  ai*  Ch'ang*  Ssu.     When  the  eclipse  begins,  they  change   thei: 
robes  for  common  garments  made  of  plain  black  material,  and 
kneeling  down,  burn  incense.      The   president   then    beats    oxx^ 
stroke   on  a  gong,  and   the  ceremony  is  taken   up  by  all    tVi» 
Attendant  officials. 

Some  admirers  of  the  Chinese  cite  this  eclipse  as  a  proof  of  tli  .^-^"he 
early  proficiency  attained  by  the  Chinese  in  a8tronomical_  calcuKL-^-Jsuni- 
lations.     I  find  no  ground  for  that  behef  in  the  text, 
for  many  centuries  later,  the  Chinese  were  unable  to  predict 
position  of  the  Sun  accurately  among   the  stars.     They  reli< 
wholly  on  observation  to  settle  their  calendar  year  by  year,  an^  j 
seem  to  have  drawn   no   conclusions  or  deductions   from   thei*:- 
observations.     Their  calendar  was  continually  falling  into  con- 
fusion.    Even  at  the  beginning  of  this  dynasty,  when  the  Jesuit 
■came  to  China,  the  Chinese  astronomers  were  unable  to  calculat^^^* 
accurately  the  length  of  the  shadow  of  the  Sun  at  the  equinoxes- 
and  solstices.     It  seems  to  me  therefore  very  improbable  that  theyC-^ 
could  have  been  able  to  calculate  and  predict  eclipses.  ^^  e  of 

The  common  chronology  gives  the  year  2158  B.C.  as  the  date  0^^^  -t-^t  of 
the  accession  of  Chung  K'ang  and  the  year  2148  B.C.  as  that  o9^^  -  •  ^ 
his  death.  Between  these  two  dates,  as  we  have  seen,  no  eclipse^^'^t^  -^^ 
of  the  Sun,  as  recorded  in  the  *  Shu  Ching,'  took  place.  We=^  -^^^td  iti 
must  therefore  alter  the  current  chronology.  It  is  not  stated  ^"^.^^j-,^  thit 
the  '  Shu  Ching*  on  what  year  of  the  reign  of  Chong  K'ang  this^i'"  ^Irfirsl 
eclipse  took  place.  If  we  suppose  it  happened  during  the  firstf^^*^  f^dati 
year  of  his  reign,  we  must  fix  on  the  year  2136  B.C.  as  the  dat^^-^-*^  ^^^ 
of  the  accession  of  Chung  K'ang  and  2124  B.C.  as  that  of  hisi  ' 
^eath.  S.  M.  Eussell. 

[To  be  continued.] 
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In  the  earlier  part  of  this  century,  whilst  the  sidereal  universe  was-^'^^^j 
accessible  to  investigators,  many  problems  outside  the  Solar  Systeirx^^^^^^       .^^ 
seemed   to    be  unapproachable.       At   the    third   meeting  of  ^'^^^.^  thit 
Association,   at   Cambridge,   in    1833,    Dr.    Wliewell    said    tha#-^^"^^^/r  * 
astronomy  is  not  only  the  queen  of  science,  but  the  <mly  perfeclt'^^^^        v 
science,  which  was  "  in  so  elevated  a  state  of  flourishing  maturity^^  **^^> 
that  all  that  remained  was  to  determine  with  the  extreme  oft^^''^* 


accuracy  the  consequences  of  its  rules  by  the  profoundest  combina- 
tions of  mathematics,  the  magnitude  of  its  data  by  the  minutest^-^^" 
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.scmpnlousness  of  obsenation."     But  in  the  previous  year — viz., 

:l8^2 — Airy,  in  his  report  to  the  Association  on  the  progress  of 

^astronomy,  had  pointed  out  that  the  observations  of  the  planet 

XTranus  could  not  be  united  in  one  elliptic  orbit — a  remark  which 

"turned  the  attention  of  Adams  to  the  discovery  of  Neptune.     In 

liis   report  on  the  position  of  optical  science  in   1832,  Brewster 

suggested  that  with  the  assistance  of  adequate  instruments  **  it 

^^^ould  be  possible  to  study  the  action  of  the  elements  of  material 

bodies  upon  rays  of  artificial  light,  and  thereby  to  discover  the 

analogies  between  their  affinities  and  those  which   produce  the 

ixed   lines  in  the  spectra  of  the  stars;    and  thus  to  study  the 

jffects   of   the  combustions  which   light    up    the   suns   of   other 

lystems."     This  idea  has  now  been  realised.     All   the  stars  which 

(bine  brightly  enough  to  impress  an  image  of  the  spectrum  upon  a 

►hotographic  plate  have  been  classified  on  a  chemical  basis.     The 

rlose  connection  between  stars  and  nebulae  has  been  demonstrated  ; 

tnd  while  on  the  one  hand  the  modem  science  of  thermodynamics 

shown  that  the  hypothesis  of  Kant  and  Laplace  on  stellar 

'ornoation  is  no  longer  tenable,  inquiry   has  indicated  that  the 

:rue  explanation  of  stellar  evolution  is  to  be  found  in  the  gradual 

^^ci^oiidensation  of  meteoric  particles,  thus  justifying  the  suggestions 

►ut  forward  long  ago  by  Lord  Kelvin  and   Prof.  Tait.     We  now 

LOW  that  the  8|»ectra  of  many  of  the  terrestrial  elements  in  the 

ibromosphere  of  the  sun  differ  from  those  familiar  to  us  in  our 

laboratories.     We  begin  to  glean  the  fact  that  the  chromospheric 

►3)ectra  are  similar  to  those  indicated  by  the  absorption  going  on 

:^ai  the  hottest  stars,  and  Lockyer  has  not  hesitated  to  affirm  that 

hese  facts  would  indicate  that  in  those  localities  we  are  in  the 

•re«ence  of  the  actions  of  temperatures  sufficiently  high  to  break 

p  our  chemical  elements  into  finer  forms.     Othar  students  of 

,13886  phenomena  may  not  agree  in  this  view,  and  possibly  the 

^:i  iscrepancies  may  be  due  to  default  in  our  terrestrial  chemistry. 

fc^^till,  1  would  recall  to  you  that  Dr.  Carpenter,  in  his  Presidential 

^-^-ddress  at  Brighton,  in  1872,  almost  censured  the  speculations  of 

i^^'rankland  and   Lockyer  in  1868  for  attributing  a  certain  bright 

J.  i  fie  in  the  spectrum  of  solar  prominences  (which  was  not  identi- 

±i.sble  with   that  of  any  known  terrestrial  source  of  light)  to  a 

^^I>othetical  new  substance  which  they  proposed  to  call  *'  helium,'' 

"^cause  "  it  had  not  received  that  verification  which,  in  the  ease 

•^^^  Crooke's  search  for  thallium, was  nffoided  by  the  actual  discovery 

*-^^    the  new   metal."      Bamsay  has  now  shown  that  this   gas  is 

F^^o^ent  in  dense  minerals  on  earth  ;  but  we  have  now  also  learned 

^^pm  Lockyer  that  it  and  other  associated  gases  are  not  only  found 

^^t||  hydrogen  in  the  solar  chromosphere,  but  that  these  gases,  with 

^ydrogen,  form  a  large  percentage  of  the  atmospheric  constituents 

Bome  of  the  hottest  stars  in   the  heavens*.     The  spectroscope 

Joannes  Karcus  Marci,  of  Kronland,  in  Bohemia,  was  the  only  predece««or 

*^ewtou  who  had  any  knowledge  of  the  formation  of  a  spectrum  by  a  prism. 

Hot  only  obserred  that  the  coloured  rays  diverged  as  they  left  the  prism. 
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has  also  made  us  acquainted  with  the  motions  and  even  the 
velocities  of  those  distant  orbs  which  make  up  the  sidereal  univeree 
It  has  enabled  us  to  determine  that  many  stars,  single  to  the  eye 
are  really  double,  and  many  of  the  conditions  of  these  strange 
systems  have  been  revealed.  The  rate  at  which  matter  is  movinc 
in  solar  cyclones  and  winds  is  now  familiar  to  us.  And  I  ma) 
also  add  that  quite  recently  this  wonderful  instrument  has  enablec 
Prof.  Keeler  to  verify  Clerk-Max  well's  theory  that  the  rings  o 
Saturn  consist  of  a  marvellous  company  of  separate  moons — as  i 
were,  a  cohort  of  courtiers  revolving  round  their  queen — wit! 
velocities  proportioned  to  their  distances  from  the  planet. 

At  their  third  meeting  the  Association  urged  the  Governmen 
to  establish  magnetic  and  meteorological  observatories  in  Grea 
Britain  and  her  colonies  and  dependencies  in  different  parts  of  th< 
earth,  furnished  with  proper  instruments,  constructed  on  uniforn 
principles,  and  with  provisions  for  continued  observations  at  thosi 
places.  In  1839  the  British  Association  had  a  large  share  ii 
inducing  the  Government  to  initiate  the  valuable  series  of  experi 
ments  for  determining  the  intensity,  the  declination,  the  dip,  an( 
the  periodic  variations  of  the  magnetic  needle,  which  were  carrie( 
on  for  several  years  at  numerous  selected  stations  over  the  surfac* 
of  the  globe,  under  the  directions  of  Sabine  atid  Lefroy.  li 
England  systematic  and  regular  observations  are  still  made  a 
Greenwich,  Kew,  and  Stony  hurst.  For  some  years  past  similai 
observations  by  both  absolute  and  self-recording  instruments  hav< 
also  been  made  at  Falmouth,  close  to  the  home  of  Robert  Wen 
Fox,  whose  name  is  iusjp:inibly  connected  with  the  early  histor] 
of  terrestrial  magnetism  in  this  country — but  under  such  grea* 
tinancial  ditticulties  that  the  continuance  of  the  work  is  seriouslj 
jeopardised.  It  is  to  bj  hoped  that  means  may  be  forthcoming  U 
carry  it  on.  Cornishmtni,  indeed,  could  found  no  more  fittinj 
memorial  of  their  distinguishei  countryman,  .John  Couch  Adams 
than  by  suitably  endowing  the  magnetic  observatory  in  which  h( 
took  so  lively  an  interest.  Far  more  extended  observation  will  b< 
needed  before  we  can  hope  to  have  an  established  theory  as  to  th* 
magnetism  of  the  earth.  We  are  without  magnetic  observation 
over  a  large  part  of  the  Southern  Hemisphere.  And  Prof 
lliic-ker\s  recent  investigations  tell  us  that  the  earth  seems,  as  i 
were,  alive  with  magnetic  fores,  be  they  due  to  electric  current 
or  to  variations  in  the  state  of  magnetised  matter;  that  the  dis 
turbances  affect  not  only  the  diurnal  movement  of  ttie  magnet 
but  that  even  the  small  part  of  the  secular  change  which  has  beei 
observed,  and  which  has  taken  centuries  to  accomplish,  is  inter 
fered  with  by  some  slower  agency.     And,  what  is  more  important 


but  that  u  coloured  ray  did  not  change  in  colour  ufter   transimission  through 
pr-sin.     His  book,  '  TliauMKiutias,   Iiber  de  arcMi  coelesti  deque  colorufo  appa 
rentimn  natura.'  Prag,  1648.  was,  however,  not  known  to  Newton,  and  had  o 
influence  upon  future  discoveries. 
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b<3       "t^lls  us  that  none  of  these  observations  stand   as  yet  upon  a 

tirxxiM.     tasis,  because  standard  iustrunuiuts  have  not  been  in  accord; 

-ir^d       much    labour,   beyond   the    power   of   individual   effort,  has 

hi't^hk^rto  been  required  to  ascertain  whether  the  relations  betweeD 

t  /i^rxifc.  are  constant  or  variable. 


Selenographical  Notes. 

:hrotbb'b  Newton. — This  lai-ge,  partially  enclosed  area,  closely 
^^■^^*<^^<::iiated  with  the  southern  flank  of  Plato  and  with  the  nia^niticeut 


n 

s 


rex 


running  northwards  from  the  bright  little  ring-plain  Piazzi 

Xh  to  the  east  side  of  this  formation,  presents,  under  many 

s  of  illumination,  all  the  appearance  of  a   degraded  walled- 

,  which  was  possibly  at  one  time  of  a  more  mi  posing  type 

Plato  itself.     One  is  especially  impressed  with  this  idea,  if  it 

served  from  about  the  time  when  the  brilliant  Pico  is  on  the 

^xiing  terminator  till  Plato  is  well  in  sunlight.     Under  these 

^^-^^■^clitions,  the  former  and  two  or  three  less  conspicuous  isolated 

'^-^^^vintains  east  of  it  are  seen  to  follow  the  line  of  a  rampart  ot 

^'^tkioh   they  are  the  only  prominent   relics.      West  of  Pico,  this 

t>Ox-cler  forms  a  regular   curve,   bending  gradually  round  to   tlu^ 

"^^^  ^^t; In-western  side  of  Plato,  and  becoming  wider  and   loftier  as  it 

^^p^r'ooches  the  limits  of  this  formation.     During  the  greater  part 

^^      i"fcs  course  it  is  very  clearly  double,  the  inner  portion  probably 

.'j^P^i^^senting  the  remains  of  a  lower  terrace  of  the  original  border. 

"i-fi»   duplication  is  not  shown  either  by  Miidler  or  Neison,  and  only 

^^^^t/ially  in  Schmidt's  chart,  though  it  is  obvious  enough  under  a  lo^\ 

'^^^*"iiing  sun.     East  of  Pico  the  remains  of  the  wall  are  less  easilv 

^^o^^ble,  being  lower,  more  irregular,  and  detached,  and  ultimately 

xning  more  or  less  confounded  with  outlying  heights  pertaining 

e  western  termination  of  the  Teneriffe  Mountains.     Still,  in 

of  this,  under  favourable  conditions,  the  formation  may  br 

y   traced   and    its   distinctive   character    made    unmistakably 

nt.     The  curious  association  of  the  curved  west  border  ol* 

^oter  8  Newton  with  one  of  the  most  prominent  and  remarkable 

^8  on  the  visible  surface  (that  which  runs  north  from  Piazzi 

>^th)  will  repay  careful  observation. 

e  interior  of  this  great  enclosure,  which   represents  an  area 

^  than  three  times  as  great  as  that  of  Plato,  and  is  almost  as 

v^tiful  an  object,  is  by  no  means  devoid  of  detail.      Miidler 

rs  a  crater  on  the  western  side  of  the  interior,  which,   1870, 

8,  9**  30",  1  saw  with  a  4-in.  achromatic,  as  a  crater-cont* 

i.ng  a  very  prominent  shadow,  and  on  many  subsequent  occa- 

^tis,  under  a  high  light,  as  an  ill-defined  white  spot,  similar  in 


a 


S 


.       ^i^^acter,  but  more  easily  glimpsed,  to  those  within  the  neigh- 
^^^I'ing  Plato.     In  addition  to  this,  1  have  detected  four  addi- 
^^'^^l  craters  of  a  smaller  type  on  the  southern  side  of  the  interior. 
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north  of  Pico,  two  of  which  are  shown   by  Schmidt.     The  ik^^zzmsX 

westerly  of  these  objects  is  also  represented  under  a  high  sun  1:>3^  a 

faint  white  spot  nearly  as  obvious  as  that  which  occupies  the   s."^te 

of  the  crater-cone.     In  addition  to  these  features  there  are  m.^  ^^y 

ridges  on  the  floor,  the  most  conspicuous  lying  on  the  north-^c^^^^^st 

side  of  it. 

The  north-west  limits  of  this  curious  formation  are  defined,  frc »m 

the  bright  mountain  h  (on  the  south-west  of  Plato)  for  nea^^^^ly 

30  miles,  by  a   precipitous   cliff,   descending  from    the    platefc=»U9 

traversed  by  the  well-known  valley  which  cuts  through  the  souC—ah- 

west  wall  of  Plato,  and  terminating  suddenly  at  a  bright  mounti-       iin 

on  the  rampart,  at  the  foot  of  which  the  '  fault '  that  crosses  t  he 

floor  ends.  T.  Qwyn  El6£& 

Beaumont  House,  ShakeBpeare  Road, 
Bedford,  1895,  Sept.  19. 


CORRESPONDENCE. 

To  the  Editors  of  *  The  Observatory,^ 

The  Visibility  of  the  Dark  Side  of  Venus. 

Gentlemen, — 

The   passage    in    Derham's   *  Astro-Theology '   which 
friend  Mr.  Prince  seems  to  have  overlooked  is  in  the  fifth  chaj 
of  the  first  book,  at  pp.  106,  107  of  the  first  edition,  which 
published  in  1 7 1 5.     It  runs  thus  : — 

"  And  although  Venus,  Mercury^  and  our  Moon  have  Piloses, 
iippear  sometimes  Falcated,  sometimes  Gibbous,  and   sometir    t^^b^s 
more  or  less  round  ;  and  even  Mars  too,  in  its  Quadratures,  beco^^^^ 
Gibbose  :  vet  at  such  times  as  these  Planets  shew  their  full  Pha^ 
they  are  found  to  be  spha^rical,  and  only  lose  this  figure  by  vei 
of  their  position  to  the  Sun,  to  whom  they  owe  their  Light, 
this  sphaerieity  or  rotundity  is  manifest  in  our  Moon^  yea  and     ^^  . 
Venus  too ;  in  whose  greatest  Falcations  the  dark  part  of  ^^--^^^^^^ 
Globes    may    be    perceived,    exhibiting    themselves    under 
iippearance  of  a  dull  and  rusty  colour."  , 

It    will   be    noticed    that   in    the   Enojlish    edition    of    Arft^^^^  ?» 
*  Popular  Astronomy '  by  Smyth  and  Grant,  the  word   "  rus^— ^^     '  \ 
appears  as  "  ruddy,''  presumably  by  a  translation  into  French  ^=^^ 
re-translation  into  English.     (The  French  is  *'  rougeatre.")  - 1  ^ 

Miss  Gierke  points  out  {*  History  of  Astronomy,' p.  315)  t^ 
tliis  secondary  light  of  Venus  was  noticed  by  Riecioli,  whose  p^^^lnd 
ception  of  it  is  the  oldest  with  which  we  are  acquainted,  ^^^^^er 
appears  to  have  been  overlooked  by  Prof.  Schafarik  in  the  V^^^^^r^\^ 
referred  to  by  Mr.  Prince.  It  seems  to  me,  however,  that  Ri^'V..^^  m 
was  uncertain  how  far  the  appearance  noticed  by  him  was  da*^'=^^^^,^ 
the  colour  of  the  glass  of  his  telescope ;  and  indeed  before  acb-^^. 
roatic  lenses  were  invented  there  must  alwavs  have  been  a  diffic^ 
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kind.  His  remarks  are  given  in  Book  vii.  §  i,  ch.  2,  of  the 
gestiim  Novum,'  where,  after  stating  that  he  had  frequently 
ed  Venus  when  horned  as  well  as  gibbous,  he  refers 
ilarly  to  an  observation  made  by  him  on  January  9,  1643  ; 
38  a  drawing  of  the  shape  of  the  planet  (which  is  similar  to 
■  the  Moon  when  about  six  days  old),  and  says  "  Erat  vera 
versus  rubicunda,  in  medio  flavescens,  et  in  parte  a  Sole 

caeruloviridis ;    sed    ilia  varietas  a  vitro  tubi    probabiliter 

phenomenon  is  oi'  considerable  interest,  and  attention  will 
ess  be  paid  to  it  now  that  Venus  is  again  near  inferior 
iction  with  the  8un.  Prof.  Schafarik  in  his  paper  in  the 
I  Association  Report  (year  1873,  P-  4^4)  enumerates  the 
s  causes  which  had  been  suggested  for  it,  and  then  brings 
d  one  which  certainly  had  the  merit  of  novelty,  that  it  was 
3    phosphorescence  from    immense    seas  on   Venus,    which 

with  an  abundance  of  animal  life  difficult  to  be  conceived.'* 
ose  that  most  of  us  will  agree  with  Miss  Gierke  that  this 
tion  cannot  "  be  seriouslv  entertained,''  and    that    that  of 

that  the  ap|>ejinince  is  produced  by  a  very  extensive  twilight, 
e  probable.  Yours  faithfully, 

heath,  1895,  St-pt.  lo.  W.  T.  LyNN. 

The  Eclipse  o/a.d.  1030. 

rXLEMEN,- 

As  Mr.  Lynn  in  your  last  number  has  referred  to  the- 
•r  annular  eclipse  of  1030,  it  may  not  be  useless  to  call  the 
ion  of  your  readers  to  the  fact  that  this  eclipse  did  not  take 
luring  the  battle  of  Stiklastad,  but  more  than  a  month  later, 
ironicles  can  therefore  not  render  any  assistance  in  deter- 
l  the  situation  of  the  line  of  central  eclipse.  In  his  work 
Bekehrung  des  norwegischen  Stammes  zum  Christen thume' 
i.,  Munich,  1856,  pp.  533-540),  Prof.  Kourad  Maurer  has 
le  length  discussed  the  question  as  to  the  date  of  the  battle, 
J  shows  that  it  cannot  have  taken  place  on  Aug.  31,  the  day 
:  eclipse.  The  Icelandic  Annals  state  that  King  Olaf  died 
ednesday,  July  29,  1030;  the  younger  Saga,  as  well  as 
J  the  historian,  give  the  same  day  of  the  week  and  the  same 
)ut  do  not  mention  the  year.  That  the  battle  took  place  on 
dnesday  is  also  confirmed  by  the  older  Olaf  s  Saga,  and 
9  was  soon  after  made  the  feast  day  of  the  canonized  king, 
aonk  Theodoric,  who  wrote  his  history  of  the  Norwegian 
I  about  the  end  of  the  12th  century,  says  that  the  battle  was 
:  on  Wednesday,  July  29,  1029  («c),  so  that  the  week  day 
lie  must  be  considered  as  firmly  estabUshed. 
ivat,  the  bard,  whose  description  of  the  darkness  during  the 

is  quoted  by  Snorre,  was  no  doubt  a  contemporary  of  King 
but  be  was  in  Home  at  the  time  of  the  battle  and  heard  the 
outside  Norway,  as  he  acknowledges  himself.     Moreoyer,  he 
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was  a  warm  friend  of  the  king  and  a  most  energetic  ChristiaTi.        ^^ 
he  cannot  be  considered  an  unbiassed  witness.      Evidently    t^^a^ 
account  of  the  darkness  occurring  at  the  death  of   Christ  '»^^  Vie 
imitated  by  the  admirers  of  tlie  Norwegian  martyr ;  in  fact  ^^^^% 
older  Olaf's  Saga  expressly  compares  the  two  events,  and  poin^^     ^^ 
out  how  God's  auger  was  manifested  on  both  these  occasions.     Bi^^-^  ^^^ 
neither  the  Fagrskinna  Saga  nor  Theodoric  mention  the  darknes-^^  '^^ 
during  the  battle. 

If  a  total  eclipse  had   been  seen  in  Belgium  in  July  or  Augusr^^*' 
1815,  does  anyone  doubt  that  it  would  soon  in  the  minds  of  many-^^^^^ 
people  have  become  an  indisputable  fact  that  it  took   place  a 
June  18,  perhaps  at  the  very  time  wben    Bliicher  appeared  on  th 
Kcene  ?  Yours  faithfully, 

Armagh  Observatory,  1895,  Aug.  8.  J.  L.  E.  DrbTEB. 

A  Proof  of  the  Law  of  Gravitation, 

Gentlemen, — 

In  No.  230  of  the  '  Observatory '  I  tind  a  short  article  oa  mizm  -  o 
"  A  Proof  of  the  Law  of  Gravitation,"  which,  as  you  remark,  is^s.i  — \x 
easily  shown  to  be  a  fallacy,  as  A-  is  not  an  abstract  number,  butc^  »  'i 
of  the  dimensions 

(LeniTtli)^_  ^ 

(iMme)' X  Mass  ' 

and,  further,  these  dimensions  only  suit  the  Newtonian  form  of" 
gravitation.     If   the  force  had   been   proportionate    to  -   '   , 

constant  /r  ought  to  have  been   determined  accordingly.     It  i 
hcAvever,  shown  by  Laplace,  in  quite  another  way,  that  it  is  ver;^ 
improbable  that  any  fraction   should   have   to   be  added    to   th 
exponent  2. 

If  the  Newtonian  expression  is  not  the  final  one,  but  only  th 
first  term  of  a  series,  the  force  of  gravity  can  surely  only  1 
altered  by  exceedingly  small   additional  terms.      I   have   mysel 
tried  to  find  a  theory  for  the  mechanism  of  gravitation  (see  '  Pr 
ceedingsof  the  Society  of  Science  of  Christiania,' No.  12,  1892^ 
and  have  been  led  to  the  following  expression  for  the  attraction 
a  sphere : 


;'(-'"^4vo'(-*^-> )• 


r 


where  h%d  for  each  mass  is  a  small  constant  of  the  order  -  -*  f 

V  I  '° 

the  Earth,  y  a  real  fraction,      '  of  the  order  — _,  d  always  sma 

in  comparison  to  r.     The  units  are  C.G.S. 

*  This  constanl.  would  chiefly  alter  the  determination   of  the  masi  of 
henveDlj  body,  as  the  expre«sion  may  be  written  : 

A//<(i4-Con^«tant),     .^  ,V,  /     ,     d'\ 

-^— ^^, '(I-fCont^tant)^^,'  ^i-f  i  -J. 
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These  alterations  from  the  Newtonian  form  would  only  cause  a 
difference  too  small  to  be  sensible  in  the  motion  of  the  planets 
^nd  satellites  for  a  very  lon^  period. 

The  gravitational  fether,  supposed  to  be  the  cause  of  the  pheno- 
xneiion  of  gravitation,  would  only  cause  an  exceedingly  small 
y^sistance  in  the  opposite  direction  of  motion  of  a  heavenly  body. 
I^ov  the  Earth  it  would  only  alter  the  mean  motion  i^in  loo  years, 
^v^'ith  acceptance  of  the  above  limits  for  the  constants. 

Vours  faithfully, 

Drammen,  1895,  Aug.  20.  Hans  1.  Kti^R. 

Stationary  Meteor-radiants, 
(tentlemen, — 

Mr.  Denuing's  note  on  the  fivi-at  meteor  of  July  7,  1895, 

^^ /lords  a  good   illustration  of   the  fact   of   stationary   radiation. 

^^-^Arge   meteors  or  fireballs  have,  he  stiites,  been   observed  frou) 

F>-»""aoticallj  the  same  point  on  April  21,  May  12,  and  May  29,  and 

^^*^       deduced    it  from    13    meteors    brightei*   than    usual    observed 

t>«>t:'v^een  April    19  and  May  5.     "Then*  are  in  fact,"  he  adds, 

^Howers  of  Librids  interspersed  with  fireballs  during  the  whole 

*^^       "tzhe  first   half  of  the  year."     In    his   own  Catalogue  1  find  a 

'"'■-^iixint  at  208°  —8^  on  Jan.  19  and   25,  at  210°  —13'^  on  Feb- 

''^-^i^ir-y  15  and  21,  at  210°  —10°  on  April  7  and    16,  and  at   207^ 

"^  *^  on  April  22.    From  Jtalian  observations  he  deduced  a  radiant 

^"^        ^04°  —8°  for  the   period  Mar.  31-April  12  and  at  209°  —8° 

^^^**       the  period  May  3-15.     Tupman  obtained  210°  -  6°  for  Feb- 

'"^"*^^^^"y  5  to  II,  and  Sawyer  306^  —8'  for  April  12  to  26.     Some 

^^"^r  examples  could   be  added.     Considerinjx  that  meteors  from  a 

^Y^**^^^  so  far  south  may  readily  esca|)e  observation,  and  that  for 

^^^    «ame  reason  a  difficulty  exists  in  fixing  the  exact  radiant,  there 

tfcis  to  be  httle  doubt  that  a  shower  from  about  210°  —  10°  con- 


^^^vies  wdthout  sensible  intermission  or  shifting  from   the  middle 
^     January  till  July. 

Iq  it  possible  to  suppose  that  we  are  luTe  dealing  with  a  8ucc(?s- 

^O.  of  totally  independent  showers,  the  apparent  coincidence  of 

•^ose  radiant-points  is  merely  due  to  the  effect  of  the  Earth *8 

^^t: ion  in  obliterating  the  distinction  b<»twe(^n  the  true  radiants? 

^^cj  this  radiant  is  but  one  of  a  great  number — Mr.  Denning 

^^  ^^-»tnerates  45  without  arriving  at  completeness — which  exhibit 

-  ^^^    same  features,  often  in  a  more  marked  degree.     The  coinci- 

ces  are  far  too  numerous  to  be  explained  by  chance,  as  I  think 

3^ one  who  will    investigate  the  subject   carefully  and  without 

^  judice  will  see.     The  only  alternatives  which  remain  seem  to 

^     to  be  these :  first,  that  the  current  theory  on  the  subject  is 

tcally  erroneous,  and,  secondly,  that  there  is  some   kind  of 

_^  ^sical  connection  among  meteor-systems  which  has  the  effect 

<^unterbalancing  the  Earth's  motion  and  making  the  connected 

^^^tems  appear  to  be  identical.     What  kind  of  connection  would 

^^Hduee  the  effect  1  do  not  know ;  but  1   feel  confident  that  the 
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meteors  which  appareutly  come  from  the  same  point  at  differ^^^^^nt 
seasons  of  the  yeiir  are  physically  connected. 

Truly  yours, 
Dublin.  189s,  Sept  14.  W.  H.  S.  MoNCKL 


PUBLICATIONS. 

Th>:  Longitude  of  Batatia  *. — Having  seen  the  note  in 
liij>t  number  on  the  Longitude  of  Madras,  Prof.  Oudeinans 
kindly  sent  us  a  copy  ot  a  section   he  is  adding  to   the    foui 
volume  of  his  report  on  the  Triangulation  of  Java,  which  relal 
very  closely  to  our  subject,  as  will  be  seen  from  the  following^ 
tracts  from  Prof.  Oudemans '  letter  to  us.     He  says  : — "  I  have  ji 
finished  the  fourth  volume  of  my  Report  on  the  Triangulation 
Java,  containing  among  others  the  Latitudes  and  Longitudes 
the  primary  stations.     As  these  are  measured  from  the  old   tii 
signal  at   Batavia  (now  removed  to  the  new  harbour,  Tandj< 
Priok),  I  considered  it  desirable  to  add  a  paragraph  on  '  Die  Liinr 
von  Batavia,'  of  course  measuring  from  Greenwich.     The  probli 
I  proposed  to  myself  was  to  bring  this  longitude  '  up  to  date,' 
for  this  it  was  necessary  to  compare  the  Russian  chain  Pulkov: 
Vladivostok  with  the  British  and  American  chain  Aden  — V] 
vostok  and  to  divide  the  difference  of  the  two  (o''*43)  betweea 
different  links.     Madras  and  Singapore  are  in  the  last-mentioi 
chain  ;  I  wanted  Singapore,  but  the  longitude  of  Madras  came  •- 
as  a  bye-product,  ^^  20""  59**452.''  ^ 

Prof.  Oudemans  begins  this  section  by  giving  for  com  pari  ^ason 
some  details  of  determinations  of  the  longitude  of  Batavia  rrx-^^ade 
by  means  of  lunar  observations  previous  to  the  era  of  telegnvju^^^y* 
These  observations,  which  were  made  about  the  year    1850,  ^^ 

separated  under  the  heads  which,  with  the  result  from  each  s^^^^"^^^* 
are  given  billow  :  — 

h  m  ' 

From  Moon-culminations  the  longitude  was  found 

to  be 7   7  »7*5 

From  observation  of  the  declination  of  the  Moon 
and  comparison  stars 7   7 

From  Occultations  of  stars     77 

The  mean  result  deduced  from  these  by  an  ordinarv  8?st(^ 
weighting  was  7*^  7"   14**4;  l>ut  using  Prof.  Challis'  metho 
discussion  given  in  the  *  Nautical  Almanac  '  for  i«S53,  which  ^ 
a  greater  weight  to  the  observations  of  occultations,  the  longa"* 
of  Batavia  appears  as  7**  7™  i2'*5,  with  a  probable  error  of  o 
The  telegraphic  determinations  of  the  longitude  of  Batavia  de 
essentially  on  the  value  of  the  longitude  of  Madras.     Prof.  O 
mans  adopts  provisionally  for  this   5**   20*"   59*''349i  which  i^ 

*  '  Die  Laiige  von  Batavia  aus  der  ^ten  Abtheilung  dee  Berichtes  iib^^ 
Triangulntion  voa  Java.' 
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value  derived  bv  Sir  G.  B.  Airy  from  the  chain  through  Mokat- 
Suez,  Aden,  and  Bombay,  and  results  from  applying  two  small 
jctions  to  the  value  given  in  our  last  number.  In  1870-71 
.  Oudemans,  with  Herr  Soeters,  measured  the  arc  Batavia — 
apore  o**  11""  5o*'935,  and  in  1871  he,  in  conjunction  with 
Pogson,  measured  the  arc  Singapore  — Madras  i**  34™  2;^*'^6^. 
ill  be  seen  by  adding  these  tigures  that  the  longitude  of  Batavia 
us  found  7"^  7'"  i3*'699  E.  of  Greenwich. 

le  arcs  Batavia  — Singapore,  Singapore  — Madras,  giving  the 
rence  of  longitude   between   Batavia  and   Madras,  have  also 

measured  by  officers  of  the  American  Navy,  Commanders 
n  Davis  and  Norris,  whose  determination  gives  the  longitude 
Jatavia  7*^  7""  i4**4o8,  which  is  o**7o8  greater  than  Prof, 
^mans'  result.      But    there  is  some  evidence  which   may  be 

to  estimate  the  relative  accuracy  of  these  values,  for  the 
measured  by  the  American  otficers  are  part  of  a  series  ot" 
raphic  determinations  made  by  them  connecting  several 
Jians  in  Japan,  China,  and  the  East  Indies,  and  the  arc 
Apore  — Madras  is  a  link  of  the  chain,  through  Cape  St.  James, 
Lj  Kong,  and  Shanghai,  which  gives  the  longitude  of  Vladi- 
>k  ;  and  as  the  longitude  of  this  last-named  place  from  Pulkova 
J  so  been  njeasured  by  Kussian  othcers,  a  comparison  of  the 
results  furnishes  a  check  on  the  determined  longitudes  of  the 
mediate  stations. 

ith  the  adopted  longitude  of  Mmlras  as  given  above  the 
•ence  of  longitude,  Vladivostok —Greenwich,  determined  by 
American  observers,  is  8''  47"'  3o''869,  and  taking  the 
rence  of  longitude  Pulkova  — Greenwich  as  2**  i"'  i8'-65,  the 
tude  of  Vladivostok  determined  by  the  Russian  chain  is 
^m  ^j*.^QQ^  which  is  o**43i  greater  than  that  by  the  other 
?.  It  is  this  difference  which  Prof.  Oudemans  refers  to,  and 
h  he  has  reconciled  by  discussing  results  and  evolving  correc- 

to  the  several  links  which   make  up  each   chain.     He  thus 

the  longitude  of  Fort  Canning  tiagstaif  at  Singapore  to  be 
)°'  2 3"* 5 45  Kiist  *  and  adding  the  value  of  the  arc  Batavia  — 
ipore  found  by  himself  and  Herr  Soeters,  the  resulting  longi- 

of  the  old  Time-signal  station  at  Batavia  appears  as 
""  i4''53o.  As  has  been  said,  the  discussion  also  furnishes 
w  value  of  the  longitude  of  the  Madras  Observatory.  By 
of  Prof.  Auwers'  discussion  of  the  link  Madras  — Aden  (Ast. 
).,  No.  3180),  and  by  the  application  of  the  empirical  cor- 
ons  to  make  th«'  determinations  of  the  longitude  of  Vladi- 
jk  agn?e,  the  longitude  of  Madras  becomes  5*"  20™  59''452. 
le  comparison  ot  these  two  chains  is  most  interesting,  and  the 
jarative  smallness  of   the  difference  of  the  totals  gives  assur- 

that  probably  no  one  of   the  links  is  greatly  in  error.     We 

Hie  determinations  of  longitude  of  places  in  Australia  at  present  dei)end 
f  acvuracy  ol  the  assumed  longitude  ot*  8iug:ipore.     The  connecting-link 
l)ore--  Port  Darwm  wa*  made  m  1883,  when  the  longitude  of  the  fligstatf 
dopled  as  6^  55"'  23*'5o  K. 
>L.  XV11[.  "li  \V 
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have  read  this  addendum  to  Prof.  Oudemaus*  great  work  \v- 
much  interest,  supplying  as  it  does  so  opportunely  such  valu& 
information  on  a  suhject  now  much  in  our  minds. 

]IoyGKOXG. — The   annual  volume   of   *  Ohservations   and 
searches*  for   1894  has  just  been   issued.     Prom  Dr.  Dobeixzi 
report  we  find  that  during  the  greater  part  of  the  ye^r  the  ob 
vatory  was  in   charge  of  Mr.  Plummer,  the  chief  assistant  ( 
director  being  absent  from  the  colony  on  a  well-earned  leave), 
charge  of  the  weather  foi^ecasts  and  storm-warnings  being  unci 
taken  by  Mr.  Figg,  the  first  assistant.     A  valuable  investigat 
on  the  Typhoons  of  the  year,  by  Mr.  Pigg,  is  appended  to 
annual  official  report.     The  monthly  tables  and  reductions, 
tending  to   108  pages  of  letterpress,  follow  in  the  complete 
elaborate  form  which  has  marked  the  publications  of  this  obs 
vatory  since  its  establishment ;  and  we  are  pleased   to  note 
care   with    which   the   observations  appear  to  have   been   m 
and    the    promptitude  with  which  they  have  been   reduced 
published.     We  are  still  anxious  to  see  some  astronomical  w 
done.  AV.  C.  K 


Catalogue  of  Nebul.'e*. — Dr.  Dreyer,  by  tha  publication 
this  Index,  brings  his  New  General  Catalogue  of  Nebulae  up  to 
end  of  1894.     As  he  remarks,  most  of  the  objects  are  faint 
only  within  reach  of  the  largest  telescopes,  and  for  the  most 
uninterestmg,  except  as  forming  individuals  in  the  innume 
host  of  similar  objec's;  still  if  they  are  found,  it  is  useful  to  b 
them  catalogued  and  arranged  according  to  some  definite   p 
The  plan  followed  with  the  present  1529  objects  is  the   sani 
that  of  the  New  General  Catalogue.     I)r.  Dreyer  is  to  be 
mended  for  attacking  the   subject  thus  early,  for  if  the  num 
go  on  increasing  in  anything  like  this  proportion,  a  few  y 
would  inake  the  task  too  gigantic.     At  the  end  of  the  catal 
are  notes  and  corrections  to  the  New  General  Catalogue. 


Stockholm.     J/ujjo  Gt/lden.—^Xe  haNe  received  four  sepB. 
])amphlets  from  Stockholm.     The  first  two  contain  meridiaO 
servations   made   1879-80.     The  third  contains  *' Table  des 
turbations  du  premier  ordre  des  petites  planetes  par  Jupiter-? 
Dr.  II.  Masai ;  and  the  fourth  is  a  treatise  '  Sur  la  transform 
defi  Agrogats  periodiques,'  by  H.  (7ylden. 


An  Elementary  History  of  Astronomy  t. — Another  lad> 
entered  the  field  of  writers  of  astronomical  books.     Miss 
Taylors  book,  *  Astronomers  and  their  ()bser>ations/  which 

*   'Index  Catalogue  of  Nebuhv  found  in  llip  Tears  1888  to  1894,  witi* 
and  corrections  to  the  New  General   Catalogue,'  by  J.  L.  E.  Dreyer,   ^ 
(Reprijit  from  'Memoirs'  of  the  R.A.S.  vol.  li.) 

+  '  Asitronomers  and  their  Observations,'   bv   I.urv   Taylor.     The   \^ 
Wonder  Series.     (London:  Tartrir'ge  and  Co.)     Trice  i^.  6(/. 
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h  series  of  books  written  for  popular  or  even  juvenile 
admirably  fultils  its  purpose.  In  fact,  as  a  criticism  on 
k,  a  short  extract  from  its  preface  (which  is  written  by 
T.  Lynn)  might  very  well  suffice : — "  The  book  may  be 
y  taken  up  by  those  who  have  no  previous  acquaintance 
subject ;  and  the  information  conveyed,  if  not  deep,  is 
nd  will  incite  to  further  study."  The  first  four  chapters 
a  brightly  written  and  compreh*^nsive  sketch  of  as- 
*s  up  to  and  including  Xewton.  The  remaining  eight 
give  a  concise  account  of  the  facts  of  modern  astronomy, 
n  a  readable,  even  fascinating,  manner.  We  can  recom- 
\s  as  a  cheap  gift-book  for  a  small  boy. 


,T  OS  TUE  Total  Eclipse  of  the  Six,  observed  at  Mixa 
,  CuiLE,  1893  April  16.  By  J.  M.  Schaebeble, 
ner  in  the  Lick  Observatory. — We  have  just  received 
ial  report  of  the  results  of  the  Lick  Observatory  Expedi- 
Chile  to  view  the  above  eclipse.  The  expenses  of  the 
»n  were  defrayed  by  Mrs.  Phebe  Hearst,  a  benefactor  of 
^rvatory. 

ost  important  feature  of  the  expedition  was  the  em  ploy - 
the  Clark  lens  of  5  inches  aperture  and  40  feet  focal 
It  being  considered  impossible  to  construct  a  rigid  tube  of 
th,  the  objective  was  mounted  on  a  pier  of  its  own  and  a 
vas  tube  was  constructed,  while  the  slide  carrying  the  plates 
ed  by  clockwork  along  a  rail  inside  the  camera,  the  proper 
)n  of  the  rail  and  speed  of  the  clock  being  previously  com- 
The  mounting  of  the  canvas  tube  was  entirely  distinct 
t  of  the  objective  and  of  the  rail  for  the  plate  carrier, 
ibration  of  the  tube  would  produce  no  effect  on  the  image, 
'as  tube  was  large  enough  for  the  observer  to  remain  inside 
:pose  the  plates  there,  a  most  convenient  arrangement, 
ler  photographic  instruments  were  employed,  viz.  the 
[u-.itorial  of  6  inches  aperture  and  6  feet  focal  length  a 
►allmeyer  portrait-lens,  and  two  Ciimeras. 
Schaeberle  gives  an  interesting  description  of  the  voyage 
1  Francisco.  The  port  of  Carriziil  Hajo,  where  he  disem- 
iviis  reached  on  March  9 ;  here  he  was  warmly  received  by 
g,  the  British  Consul,  who  gave  him  assistance  in  selecting 
se  station  and  afterwards  took  part  in  the  observations. 
some  deliberation  the  mine  of  Mina  Bronces  was  selected, 
ude  of  this  station  is  6600  feet,  and  its  adopted  co-ordi- 
3  4"^  41"^  2  2''S  West  of  Greenwich,  28"  26'  3"  South.  These 
ained  from  numerous  sextant  observations  both  at  Mina 
and  Carri/>al  Bajo,  a  chronometer  being  carried  between 
the  longitude  of  the  latter  being  taken  from  the  '  Connais- 
s  Temps.'  Full  details  of  these  observations  are  given  in 
jrt. 

}ine  was  in  charge  of  an  Englishman,  Capt.  Bray.  Prof. 
"le  speaks  very  highly  oi   the  assistance   rendered  by  him 
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and  the  other  officers  of  the  mine  and  says  *'  1  was  quartereci  at 

Mina  Bronces  something  over  six  weeks.  The  officers  of  the  rarm-  ine 
refused  compensation  for  the  services  rendered  hy  their  work:MiM  len 
during  this  time,  and  also  refused  to  accept  any  payment  for  bcz^^^sard 
and  lodging.'' 

The  weather  on  the  day  of  the  eclipse  was  perfect,  "  tho 
being  absolutely  free  from  clouds,  smoke,  or  haze."     Tlie  obser 
were  distributed  as  follows  : — 

40-ft.  telescope    J.  M.  Schaeberle. 

6-inch  Clark  Equat Messrs.  Gale*  and  Walker  t*.      

6-inch  Dallmeyer     ,,       King  J  and  Bray  !;. 

5x7  camera     Mr.  Tirepeo^ui. 

4x5        »»  ^1     Holet. 

Timekeeper .,    Curmey  ". 

Visual  observ°' of  corona . .        „    Aubertin  f- 

Three  Lieutenants  of  H.M.S.  *  Melpomene  '  also  gave  assistaiMiir^ce. 
The  various  observations   were  all   carried  out   without  a   hiti^^^ch. 
Most   interesting   reports    from    each    observer  are   printed,    ^is:    and 
Mr.  Aubertin  has  also  published  his  impressions  in  a  little  vnli—       111^^. 
"  Bv  order  of  the  Sun  to  Chile.' 

The  approaching  shadow  of  the  Moon  was  seen  for  2^  mim 
l)efore  totality.     The  "  shadow-bands"  or  wave-like  pulsations 
light  and  shade  were  very   prominent  some    15   seconds  bef 
totality,  and  seem   to  have   been    still  more  strongly  marker 
Carrizal  Bajo,  on  the  extreme  limits  of  the  zone  of  totality, 
darkness  during  totality  was  not  very  striking :   "  the  seoond-b 
of  a  watch  was  easily  seen" ;  "  lawn-tennis  could  have  been  car 
on  in  the  light."     The  naked-eye  aspect  of  the  corona  is  statec 
have  been  beautiful   in   the  extreme;   "the  extensions   in    s 
directions  exceeded  two  diameters  of  the  Moon's  disc";  Mr.  Au^ 
tin  says  of  it,  "exquisite   in  delicacy  and  in  purity  and  elegJ 
complete."     Five  naked-eye  sketches  were  obtained,  of  whieV^ 
is  reproduc(^d. 

The    following    table    shows    the    number  of    photographs         t)b- 
tained  : — 

Instrument.  No.  of  pliotos.  Limits  of  exposure. 

40-ft 8  I  sec.  to  32  sec. 

Clark TO  j  sec.  to  32  sec. 

Dallmeyer  ....        10  \  sec.  to    4  sec. 

5x7    6  I  sec.  to  32  sec. 

4x5    18  I  sec.  to  2t2  sec. 

The  plates  were  all  developed   in  sitUy  distilled    water    1>^'    ^ 
obtained  from  the  engine  of  the  mine.  • 

Photographic  reproductions  of  some  of  the  plates  are  giv<=^^  , 
the  Report.     Those  by  the  Dallmeyer  lens  show  extensions  o^ 

*  The  well-known  amateur  astronomer  of  N.S.W. 
t  English  amateurs. 

I  The  British  Consul  at  Carrizal  Bujo. 

II  English  officials  of  the  mine. 
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orona  as  far  as  Venus  (over  4*^  from  the  Sun),  while  the  40-feet 
)hotographs  show  much  fine  detail  near  the  Sun.  Standard  squares 
vere  impressed  on  the  negatives  in  order  to  determine  the  relative 
ictinic  power  of  different  portions  of  the  corona,  and  two  diagrams 
pving  the  curves  of  equal  actinic  power  for  two  of  the  Clark  lens 
>lates  (exposure  4  seconds  and  2  seconds)  are  given.  These  are 
ery  nearly  circular  and  concentric  with  the  Sun. 

A  detailed  discussion  of  all  the  prominences  and  coronal 
streamers  follows.  Prof.  Schaeberle  gives  the  following  interesting 
conclusions  concerning  the  prominences : — "  All  the  evidence 
oven  hj  the  prominences  therefore  leads  to  the  conclusion  that 
his  matter  is  in  rapid  motion,  and  that  instead  of  rising  from  the 
Sun's  surface  in  irregular  masses,  the  structure  is  just  as  definite 
IS  is  found  to  he  the  case  in  the  coronal  streamers.  In  other 
vords,  every  prominence  visible  during  this  eclipse  was  made  up 
)f  individual  streams  of  matter  apparently  moving  in  elliptical 
>rbits,  with  the  Sun  in  one  of  the  foci.  The  almost  certain  con- 
tusion seems  to  be  that  all  prominences  are  of  the  same  general 
tructure,  and  that  the  chief  cause  why  this  structure  has  not  been 
nore  generally  recognized  is  due  to  the  want  of  sufficient  scale 
md  definition,  as  shown  by  a  comparison  of  the  results  obtained 
vith  the  published  spectroscopic  results  of  the  uneclipsed  Sun 
)bs9rved  on  the  same  dav  bv  Profs.  Hale  and  Fenye." 

With  regard  to  the  corona  he  lays  down  a  similar  principle. 
'The  coronal  structure  of  this  eclipse  is  aj)parently  governed 
throughout  by  a  single  simple  law,  viz.  :  the  matter  is  arranged 
ilong  portions  of  elliptical  streams,  one  focus  of  the  ellipse  being 
it  the  Sun's  centre.^  A  detailed  examination  of  the  several 
'dreamers  follows,  and  Prof.  Schaeberle  then  examines  where  the 
•entres  of  eruption  should  be  situated  to  account  for  the  observed 
orins  on  the  assumption  that  the  above  law  holds.  He  says  : — 
X  found  that  for  the  main  features  practically  the  whole  corona 
>uld  be  accounted  for  by  six  eruption  areas  on  the  visible  hemi- 
'Here  of  the  Sun,  located  within  the  spot  zones  with  such 
tinitiveness  that  the  direction  of  inclination  of  the  solar  equator 
i-s  made  evident." 

Jie  compares  these  theoretical   areas  of  disturbance  with  Prof. 

sale's   photographs  on   the  same  day,  and  says  ;  "  an  agreement 

trween  the  observed  and  theoretical  disturbed  areas  will  at  once 

recognized  ;  the  coincidence  seems  too  close  to  be  ascribed  to 

^^re  chance." 

Should  these  views  as  to  the  structure  of  the  corona  be  con- 
"'•Tied  by  subsequent  eclipses,  its  forms  would  seem  to  be  entirely 
^  plicable  on  a  simple  gravitational  hypothesis,  without  having 
<~*ourse  to  electrical  or  magnetic  forces. 

The  comet  detected  on  the  photos^raphs  has  been  already  alluded 

in    these  columns,    a    remarkable    coronal    streamer  reaching 

^^m  the  Sun  to  it  and  inclined  to  all  the  other  streamers  ni   the 

-  ighbourluMxl.     This  was  the  immediate  occasion  of  the  publica- 

^  n  of  Prof.  Schaeberle's   paper  "'  On  a  Mechanical   Theory  of 
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Comet?,"  which  accounted  for  the  phenomena  of  comets'  tails  by 
impact  of  a  coronal  stream  with  the  particles  of  the  cometarj  atmo- 
sphere. 

Other  astronomical  work  done  at  Mina  Bronces  included  a 
series  of  photographs  of  JSirius  from  near  the  zenith  to  near  the 
horizon  to  determine  the  photographic  absorption  at  different 
altitudes ;  also  long-exposure  photographs  of  the  region  round 
;;  Argils  and  the  greater  Magellanic  cloud  ;  also  a  series  of  photo- 
graphs of  the  double  star  a  Centauri,  intended  for  measurement::^, 
of  distance  and  position-angle.  These  photographs  have  not  jeU^^ 
been  fully  discussed. 

On   his  return  journey  Prof.   Schaeberle    paid  a  visit   to  th^.«^^^fthe 
Harvard  College  Observatory  at   Arequipa.      He   compares   ihi^m^W 
seeiug  there  with  that  on  Mt.  Hamilton,  to  the  advantage  of  tLi 
latter.     He  gives  a  most  interesting  account  of  the  ascent  of  th» 
west  peak  of  Chachani,  18,100  feet  high,  in  the  immediate  neighi 
boiirhood  of  the  observatory. 

Prof.  Schaeberle  certainly  deserves  congratulation  on  the  suc^  m^muc- 
cessful  result  of  this  expedition,  which  has  considerably  increase=^^.^^e(/ 
our  knowledge  of  the  structure  and  disposition  of  the  substances -^zices 
forming  the  solar  prominences  and  corona.  A.  C.  D.  C.  ^ 
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NOTES. 

Comet   Notes. — AV.  Doberck   publishes   in   Ast.  Nach.  33* »  ■      »^ 

definitive   elements   of   Comet    1S24   I.       This   comet  was   on       -^^     ^y 
observed  in  Australia,  and  was  visible  from  1824  July  14  to  Aug.  i        ^^       °* 
The  places  of  the  comparison  stars  have  been  revised,  and  prop- 
motions  computed  and  applied  where  possible.     The  final  eleuien 
are  : — 

T=i824  July  11-5253  Paris  M.T. 

iu 334''  6'  17"] 

Q    . .      234  21      8    y  1824-0. 

i  ..  .  .      125  26  36  J 

log  7  .      9-77208 

Dr.  Berborich  has  deduced  the  following  elliptical  elements 
Swift's  Comet  from  observations  on  Aug.  21,  24,  25,  2S  : — 


of 


T=  1895  Aug.  25-499  Berlin  M.T. 

^ ni'^As' 

fi 168  32 

i    227 

<P 25     50 

/i I  I  o  I " 

log^ 0*3389 

Period  .,     3^-22 

^  It 

The   period  is  still  very  doubtful,  and  Dr.  Berberich  thinks  ^     ^,.,=^as 
will  probably  turn  out  to  be  about  5  or  6  years.     Prof.  Boss  hs 
deduced  a  period  of  8*8  years. 


.*« 


Oct.  1895.] 


Notes, 


The  following  is  a  rough  ephemeris  : — 


^;>ept.  30. . 

Oct.      4 . . 

8.. 


R.A. 

)l      III        8 

1   23  35 

1   24  52 
I   25  40 


K.  Decl. 

O  ( 

4  45 
4  27 

4   II 


Oft  .12. 
16. 


h 
J 
1 


R.A. 

in      8 

25    56 
25    40 
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N.  Decl. 

O        I 

3  59 
3  52 


Fare's  Comet  was  observed  on  its  return  on  Sept.  26  at  Nice.  It  is 

describf^d  as  faint.  Perihelion  ])assage  takes  place  1896  March  19*5. 

The  follo\\ing  ephemeris  for  Berlin  midnight  is  by  llerr  Eng- 


trom  : — 

R.A. 

S.  Decl. 

R.A. 

S.  Decl. 

h     111      8 

0       / 

h     in       8 

0        1 

3ct.    5  . .  . . 

21      7   36 

3     3 

Oct.  21  ... . 

21     13      0 

4  42 

9 .  .  . . 

21     8   12 

3  31 

25 

21     15    42 

5     I 

13 

21     9   18 

3  58 

29. . . . 

21     18    48 

5   18 

I  7  •  •  •  • 

21    II     0 

4   21 

Nov.    2  . . . . 

21     22     18 

A.  C. 

5  2^2 
D.  C. 

Wt.  understand  that  the   Crossley  reflector  presented  to  the 
f^rck  Observatory  has  arrived  safely  at  Mt.  Hamilton. 

jV  small  zinc  box  has  been  built  into  the  walJ  of  the  Crossley 

oiT;e.     It  contains  a  letter  of  Mr.  Crossley,  the  cards  of   the 

stf-onomers   of  the  Lick   Observatory,  the  circular  to  visitors,  a 

regular  of  the  Astronomical  Society  of  the  Pacific,  a  set  of  United 

tra-tes  postage-stamps  of  the  current  year  and  of  the  Columbian 

r  1892.  


IThe  AVe.\ther  in  September. — It  appears  by  a  telegraphic 
^^  patch  "7>fr  Dalziel"  that  this  has  been  the  hottest  September 
i  <z»wn  in  the  history  of  the  United  States.  The  average  tem- 
^*^»ture  (?  daily  maximum  temperature)  tor  the  entire  country  is 
^^Ted  to  have  been  96',  and  at  some  places  the  thermometer  has 
icated  104°! 
1  n  the  United  Kingdom  the  weather  has  been  exceptionally  fine 
very  warm  at  times.  The  highest  s>hade-temi)erature  recorded 
(jreenwich  in  the  earlier  part  of  the  month  was  8i°*7  on  the 
,  but  this  value  has  been  exceeded  on  many  occasions  in  past 
rs.  After  a  period  of  nearly  average  warmth  extending 
»  x^oughout  the  twelve  days  Sept.  11  to  22  inclusive,  a  burst  of 
'  ^  ^fnomenal  warmth  for  the  time  of  year  set  in,  culminating  in  a 
*  »  xipei-ature  of  87°*3  on  the  24th,  which  is  not  only  the  highest 
'  »:»i|)erature  for  the  Near  1895,  but  also  by  far  the  highest  tem- 
^  ""  r-ature  which  has  been  experienced  at  this  advanced  period  of 
-^^±!  year  during  the  whole  term  of  observation  since  1841. 
*^  €deed,  taking  the  whole  mouth  through,  there  are  only  two 
'^^^  1  lies  on  record  in  excess  of  this  extreme  value,  viz.  that  on 
^"^"^l)!.  7,  1868,  when  a  tem|)erature  of  f)2^'i  was  registered,  and 
^^  ^t  on  {Sept.  I,  1886,  when  it  was  87"7.  The  sunshine  has 
^*^^ten  greatly  in  excess  of  the  average  amount,  and  rainfall  in 
■^^f^eit.  The  severe  thunderstorm  which  visited  London  on  the 
^*»oming  of  JSeptember  7,  occurring  at  so  late  a  period  in  this 
^^^Uiarkable  season,  deserves  a  passing  no*ice.     At  Greenwich  it 


374 


Notes. 


[No.  23 


2. 


raged  principally  between  4*"  30"  a.m.  and  s**  a.m.,  during  whicbM^ 
time  rain   fell  heavily  with  hail,  producing  a  fall  of  0*75  in.  ii*- 
32  minutes,  or  at  a  rate  per  hour  of   1*4  in.     The  total  rainfall' 
amounted  to  o'8  in.     The  Hghtning  and  thunder  were  incessan 
Ai  Camden  Town  {vide  Mr.  Symons's  report  to  'The  Times')  th 
storm,  which  occurred  at  practically  the  same  period  as  at  Gree 
wich,  gave  during  its  progress  0*65  in.  of  rain,  ot*  which  0*39  in.  feF 
in   the   10  minutes  between  4**  20^  a.m.  and  4''  30™  a.m.     Agaii- 
nt    6*^    10"   A.M.,  rain   fell    to   the   amount   of   0*20  in.,  and 
7^  35"'  A.M.  0-38  in.  fell  in  about  is*",  giving  a  total  rainfall  fcn^ 
tho  day  ot   1*24  in.     This  latter  storm   was  not  experienced 
Orecnwich,  although  dense  clouds  gathered  shortly  before  S*"  a. 
and  there  was  a  single  flash  of  lightning  with  thunder,  but  only      ^ 
iew  drops  of  rain  fell.     At  various  places  in  Middlesex  and  Surre^:^- 
the  rainfall  ranged  between  i  inch  and  1*5  inch,  whilst  in  Ham^ 
>hiro  the  rainfall  appears  to  have  been  much  larger.      W.  C.  X. 


The   statement   ('Observatory,'   p.   317)   with   regard   to   tl-f 
defective  equipment  re  rain-gauges  of  the  new   Brussels  Obse 
vatory,  extracted  from  '  Symons's  Monthly  Meteorological  Ma 
y.ine,'  we  learn  (by  the  September  number  of  the  same  journa 
was   based   upon  a  misconception,  and   we  regret  that  we   hav« 
iiuidvertently  been  the  means  of  spreading  this  error.     It  appear 
from   an  explanation  by  M.  Lancaster  to   Mr.  8y mons  that  a 
Brussels  there  are  two  self-recording  rain-gauges. 

8111   H.   (tRUBB    has    issued   a    new   'Illustrated    Catalogue 
Astronomical   Instruments,  Observatories,  «&c.,  &c.,'  in  a  form  an 
cover  worthy  the   nature  of   the  coutents.     Accompanying    th 
sketches  of  instnnnents  are  a  number  of  reproductions  of  phot 
graphs  taken  with  them. 

In  general  these  are  carefully  done,  es])ecially  the  frontispiee 
"Photograph  of  ly  Argus  and  surroundings" — which  adds  valu 
to  the  catalogue ;  but  in  the  reproduction  of  the  photograph  o 
the  Pleiades,  taken  with  the  Greenwich  Astrographic  Telescope 
the  corners  of  the  roseau  alone  are  visible,  and  so  give  the  appear 
ance  of  some  hundreds  of  stars  equally  distributed  over  the  w^hole?*^ 
area  of  the  photograph,  and  thus  entirely  spoiling  the  effect. 

This   is   the   more  to   be  regretted   as   no    photograph   of    the 
28-inch  is  included — the  latest  and  largest  of  Grubb's  make. 

Dr.  T.  J.  See  has  investigated  the  orbit   of  y  Yirginis,  and 
determines  the  following  elements  : — 
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The  place  for  1895*3  13^^  =  331  '3  and  f  =  5''-84. 
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A  BE-DKTERMiNATiox  of  the  orbit  of  fx^  Bootis,  2  1839,  also  by 
Dr.  8ee,  gives  the  following  elements  : — 

P  .  .  .  .      219*42  years.  !  T  .  .  .  .      1865-30 

e    0-537 

a    ....      i'''268 


06  •  •   •  • 

163-8 

t     .... 

43  '9 

A         .  •  • 

329  '75 

ri     .  .  .  .        —  1^*6407 

Thi?i  period  is  considerably  shorter  than  determined  by  Doberek 
<  I  878)  and  Pritehard  (1878),  and  the  positive  residuals  in  position- 
wangle  are  rather  in  e.xcess ;  but  in  all  probability  we  now  know 
^he  period  within  10  years. 

As  this  binary  is  a  fairly  easy  object  for  a  6-inch,  we  give  the 
:^ol lowing  epheraeris,  according  to  See  : — 

1896-5 Si'^-i  o"-85 

1897-5 78  '9  o  -86 

18985 76-9  0-87 


Mb.  W.  W.  Campbell  has  made  a  careful  deduction  of  tin* 
iameter  of  Mars  from  observations  made  at  Mt.  Hamilton  iu 
:r  894  and  1895,  with  the  36-inch  equatorial.  He  gives  the  fol- 
1  ^Dwing  table  of  previous  determinations  for  comparison  :  — 

Polar 

Obserrer.  Date.  Method.  (HajueUT. 

Arago '813  Rochon  micrometer.  9' 167 

Bessel '  830-37  Heliometer     9  '342 

Kaiser     ....  1862-65  Airy's  micrometer.  .  9  *375 

2Viain 1862  63  Heliometer     9   304 

Hartwig. ...  1877   78  Heliometer     9  -300 

Campbell    ..  1894-95  Filar  micrometer  ..  9*254 

-Adopting  Prof.  Young's  value  of  the  polar  compression,  J .,. 
*^    ^uatorial  diameter  resulting  from  the  Lick  measures  is  9''*3o. 


I^:bof.  C.  L.  DooLiTTLE  has  been  appointed  Director  of  the  new 
'^''^^rvatory  at  the  University  of  Pennsylvania,  which  is  equipped 
^  ^^"^  ^^  18-inch  equatorial,  a  4-inch  zenith  telescope,  and  a  3-incli 
^^^^m  transit. 

^_  -^FTEK    1895   Oct.    I    Prof.   E.   E.   Barnard's   address    will    l)e 
^  ^'*'kes  Observatory,  Lake  Cleneva,  Wisconsin. 

From  an  Oxford  Note-Book. 

^1e>'tion  has  been  already  made  in  these  notes  of  the  difficulty 

^*^ich  the  average  man    seems  to  find   in   grasping   elementary 

^^t-Yiematical  notions.     Indeed  he  generally   does   not  make  the 

**ffort  at  all,  preferring  to  regard  them  as  the  legitimate  proving' 

^^     those  technically  instructed.      If   there   be  a  sum   in  simple 

^^dition   to  be  done,  and  a  mathematician  is  present,  his  aid  is 

"^^  oked  ;  and,   however  jestingly,  there  is  a  touch  of  earnestness 

'^^iit  the  appeal.     The  following  story  is  told  of  Prof.  Chrystal : — 

"  hen  working  at  the  black-board,  a  mischievous  student  diopped  a 

^^rble  which  slowly  rolled  from  one  step  to  another  of  the  raistul 

Vol,  xviii.  2  I 


876  Notes.  [No.  23S^,^^2. 

l>enches,  and   finally  to  the  floor;  whereupon  the  lecturer,  wh» 

had  not  turned  round,  called  upon  the  student  at  the  end  of  bencf- 

lo  to  stand  up.     He  had  counted  the  stairs  ;  and  there  are  few 

us  unequal  to  this  simple  operation  and  inference;  but  usually, 

relating  the  story,  the  implication  is  subtly  conveyed  that  it  wi 

Tnathematical   knowledge  alone  which  rendered  the   accomplislC^  ^^jg^ 

meut  possible.  

The  average  man  draws  the  line  at  what  mathematical  know- 
ledge should  be  expected  of  him  at  some  rather  elementary  stj 
which  it  is  not  easy  to  specify  exactly,  but  which  is  apparently 
the  safe  side  of  decimals.     One  or  two  of  our  leading  newspape 
in  dealing  with  cricket  averages,  have  recently  made  a  heroic  effo 
and   introduced    decimals.     But   the   practice   is    by   no    nieat^^^ ^eans 
universal.     Here  are  the  first  two  lines  from  the  list  of  Batttzi"  Jttino 
Averages  of  Mr.  Stoddart's  team   in  Australia,  as  given  in  '  IMZ*      'Th^i 
Globe  '  of  1895  March  6  : — 

No.  Inns. 

A.  E.  Stoddart ....        17 
A.  C.  M^'Laren ....        14 

[To  avoid  complication  the  quotation  is  not  literal,   the  ti 
not  out  having  been  subtracted  from  the  number  of  innings 
the   highest  scores  omitted ;  but  the  averages  are  reproduce 
printed.]     For  those  who  know  nothing  about  cricket  I  may 
that   the  operation  required  is  the  division  of  870  by  17,  and 
726   by    14,   which    would   give   51*18  and  51*86  respectively, 
second  average   being  the  gi*eater.     But  instead  of  these  fig 
there  are  set   down    51*3   denoting   51   and  3  over;    and    51 
denoting  5!  and  12  over;  the  compiler  of  the  statistics  not  be^^ 
equal  to  any  further  exertion.     Not  only  is  the  residt  incompl 
but   absolutely    uiisleiwiing :    for  some   vague  glimmerings   of 
value  of  decimals  have  caused  51*3  to  be  placed  before  51*12. 


Total 

Buns. 

Average. 

870 

51*3 

726 

51*12 

The  astronomical   bearing  of  the  previous  two    paragraphs 
perhaps   not  very  clear,  and  even  the  explanation  of  the  prej 
paragraph  may  not  be  accepted.     But  1  wished  to  lead  up  to 
remark,  by  however  devious  a  route,  that  somethiug  of  the  si 
reluctance   to  attend  to  exact   mathematical  principles  of  an 
mentary  nature   is  often  traceable  in  scientific  work.     It  genei 
takes   the   form    of  a   vagueness  as  to  how  many  figures  shall 
used    in    a   ivsult.      Indeed    nearly    all    forms   of    mathemati< 
slovenliness,  sometimes  amounting  to  inaccuracy,  may  be  ultimal 
traced   to   this  form.     Take,  for  instance,  the  following  sentei 
from  a  paper  recently  printed  : — 

**  111  three  experim(Mits  equality  was  attained  when  the  ratios 
the  squares  of  the  distances  of  B  from  C  and  D  from  C  respective 
were  i  :  3*6,  i  '  ^\,  and  i  :  y:i6.''  jjj 

Here  there  is  no  actual  mistake:  but  three  ratios  which  oui 
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to  be  strictly  comparable  are  expressed  in  three  different  ways. 
Any  of  the  forms  for  the  second  term  36,  4-3,  3*4 ;  or  3i|,  4^,  33  ; 
or  3 '60,  4*33,  3*36  would  be  admissible ;  but  they  all  imply 
essentially  different  methods  of  obtaining  the  figures,  whereas  the 
experiments  are  represented  as  comparable  and  similar. 

This  vagueness  about  how  many  figures  to  use  is  unfortunately 
too  common,  and  is  responsible  for  much  wasted  labour.  It  has 
been  assumed  throughout  the  history  of  Astronomy  that  "  figures 
are  cheap  " :  that,  once  an  observation  is  made,  computing  labour 
may  be  lavishly  spent  on  it.  One  result  of  this  assumption  has 
been  the  accumulation  of  observations  which  will  never  be  reduced, 
though  it  may  seem  paradoxical  to  say  so ;  nevertheless,  it  is  clear 
that  there  should  be  an  established  ratio  between  the  time  spent 
in  making  an  observation  and  the  time  spent  in  reducing  it ;  and 
if  too  heavy  a  programme  of  numerical  work  be  adopted,  it  will 
hang  fire  and  perhaps  come  to  nothing  at  all.  Is  it  not  time  to 
protest  against  this  lavish  waste  of  figures?  Many  instances 
raight  be  given  in  illustration,  but  would  be  out  of  place  in  these 
brief  notes.  I  hope  I  shall  not  be  thought  to  be  making  a 
[Personal  attack  in  quoting  one  only  :  I  choose  it  because  it  is 
'epresentative  and  not  exceptional. 

In  the  Introduction  to  the  Radcliffe  Catalogue  (1890),  p.  vii, 
i  given  the  following  illustration  of  the  computation  of  a  star 
correction  in  K.A. : — 

1890  Feb.  18.     68  Geminorura :  R.A.  ;•»  27™  25",  N.P.D.  73°  56'. 

a.  b.  c.  d,  Sc. 

--  A.  Table 9-57i2»         996755         996755         9'57i2i 

-P.D.  Table -8-84121      +8-84121      +958551      -8-28331      +04875 

*«*y  Numbers —1-2122        +1*0050        — 9*2670        -95786        —9-2670 


+9-6246       +9-8138        -8-8201        +7*4331        —97545 


-|-o'42i  -|-o'65i  —0066         -f-o*oo3  —0-568 

Here,  to  get  a  result  of  2  or  3  figures,  a  start  is  made  with 
i  ^figure  logs.  The  Day  numbers  are  only  given  to  4  places,  and 
^t  the  others  are  entered  to  5,  so  as  to  be  sure  of  having  the 
ourth  place  correct.  Theoretically,  this  is  a  carefulness  worthy 
*  f  commendation  ;  pi-actically,  one  cannot  but  remark,  firstly,  that 
F  by  restricting  the  calculation  to  a  few  less  figures,  or  doing  it 
L  iagrammatically,  the  final  correction  had  been  found  -f  o'*45  or 
-|-o'*4i  even,  such  errors  might  be  treated  as  accidental ;  secondly, 
hat  such  carefulness  is  seldom  consistently  carried  through  the 
^omputation,  and  hence  not  of  much  value  in  a  single  step.  In 
he  present  case  the  Day  numbers  apply  to  Greenwich  midnight, 
Knd  require  a  correction  for  the  longitude  of  Oxford  and  the  time 
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of  meridian  passage  of  the  star,  which  would  alter  them   in   \\ 
third  place:  so  that  it  is  useless  to  trouble  about  the  fourth. 


The  many  friends  and  admirers  of  Dr.  B.  A.  Gould  will  lear 
with  the  deepest  concern  of  a  severe  accident  which  befel  him  i 
.lune  last.  As  he  was  walking,  in  a  leisurely  manner,  in  one  ( 
the  principal  streets  of  Boston,  a  frightened  horse  with  wasjo 
attached  ran  upon  the  sidewalk  and  severely  injured  several  foe 
passengers,  of  whom  the  veteran  astronomer  was  unfortunatel 
one.  For  many  weeks  Dr.  Gould  was  contined  to  bed,  and,  indee< 
for  some  time  almost  unable  to  move.  I  am  glad  to  be  abi 
to  add  that  he  is,  however,  now  progressing  favourably  to  ware 
recovery,  and  can  get  from  one  room  to  another,  though  he  ha 
not  at  the  time  I  last  heard  from  him  (8ept.  2)  yet  been  able  t 
wear  a  boot.  What  made  the  accident  more  serious  was  tha 
Dr.  Gould  was  just  recovering  from  a  sharp  attack  of  influenzj 
It  is  characteristic  of  his  great  energy  and  determination  that  h 
managed  in,  spite  of  all,  to  carry  on  the  editorship  of  the  Astn 
riomi4:al  Journal  as  usual.  

There  will  doubtless  be  many  visitors  to  Norway  next  year  I 
see  the  Total  Solar  Eclipse.  It  is  not  often  that  the  necessai 
journey  is  so  short.  Messrs.  Anderson  and  Anderson  are  early  z 
the  field  with  a  programme  of  arrangements,  including  seven  da- 
at  Vadiso  for  seeing  the  eclipse,  which  ought  to  suit  even  tho- 
who  propose  to  take  out  apparatus  for  which  adjustment  is  nece- 
sarv.  Those  viith  hand  cameras  or  other  simple  apparatus  m« 
rven  find  the  time  at  Vadso  a  little  Ions;.  The  cost  per  head 
iipparently  to  be  forty  guineas,  a  sum  fairly  within  the  resource 
of  many.  

It  is  to  be  hoped  that   suggestions  will  be  forthcoming  for  t 
organization  of   the  large  amount  of  skilled   labour  that  will 
available    on    the    occasion.       The    real    work    of    an    eclipse 
undoubtedly  the  obtaining  of   photographs  of  the  corona  and  m 
spectrum  :  the  important  things  to  be  done  have  been   graduaB 
narrowed  down  to  these  almost  entirely.     But  there  are  mac 
|)oints  of  minor  interest  worthv  of  careful  attention  ;  a  studv 
the  compilation  by  the  late  Mr.  Ranyard  in  Mem.K.  A.S.  vol.  x 
will  suggest  many.     Take,  for  instance,  the  question  of  the  ffenti'^ 
brightness  of  the  corona,  on   which  information  is   very   vagu5 
The  estimates  have  been  hitherto  of  a  rough  kind,  such  as  wheth^ 
it  was  possible  to  read  small  print ;  this  must  de|)end  on  what  th 
eve  was  doing  before,  whether  gazing  at   the  Sun  or  not.     AVith 
camera  something  more  scientific  could  be  determined.     Exposure 
on  some  object  could   be  compared  with  others  made  at  twiligl 
( on  definite  dates  at  definite  time*!).     The  details  should  be  cape 
fully  thought  and  worked  out  beforehand,  but  the  investigation  ' 
well  within  the  reach  of  anyone  with  a  hand  camera  and  a  watcl* 
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The  Dimensions  of  Saturn^ s  Ring. 

^^  an  elaborate  paper,  "  Sur  les  dimensions  des  Aniieaux  de 
^i\turne,"*  read  before  the  Acade^my  of  Sciences  in  Novembt^r 
^^51,  M.  Otto  Stnive  contended  that  the  outer  diameter  of  the 
Iviri^  System  of  Saturn  remained  j)erceptibly  constant,  but  the 
I'liier  diameter  was  gradually  de4*rea.siug — in  other  word^^,  that  the 
^  *iole  ring  was  spreading  inwards  and  narrowing  the  space 
^^tween  the  ring  and  the  planet.  This  theory  has  been  intro- 
cluoed  into  our  text-books  in  some  instances  as  an  established  fact 
^^icl  in  others  in  such  a  way  as  to  lead  to  a  belief  in  its  reality  t, 
^'•^  this  notwithstanding  that  astronomers  have  looked  at  it 
^^fe^ance  because  of  the  nature  of  the  evidence  on  which  it  was 
oa>?ed.  There  are  not  an  abundance  of  measures  of  the  system 
^Y^n  now,  yet  the  accordance  of  recent  measures  J  of  Saturn  and 
^^^  rings  induces  us  to  use  them  in  a  re-investigation  of  Struve's 
^'^♦zJory;  and  with  this  end  in  view  it  is  proposed  first  to  give  a 
^i^ort  resume  of  M.  Struve's  pamphlet,  which  may  not  be  within 
^'t^^eh  of  all,  as  an  easy  mode  of  placing  the  matter  before  us. 

^X.  Struve's  investigation  depends  largely  on  a  discussion  of 
^^rly  observations  made  bv  Huy<]:hens  and  Cassini.  After  re- 
*^5irking  that  it  was  not  till  1656  that  lluyghens  discovered  the 

'T^*^  nature  of  the  appendages  to  Saturn,  and  of  the  ueelessuess 
?^  Endeavouring  to  extract  information  from  previous  records, 
*>e  treats  this  observer's  notes  as  follows: — 

Uiniffhen^j    in    his    St/stema    Sfiturnium^    published    in    1659, 
.^y^^  : — *"  L<ititu(linem  vera  sjnttti  inter  annulum  ijlohtinujue  Satnnii 

'y^^^f'ct'i^  (Tqnare  ijtsins  annuli  latitudint-ni  vel  e.rcedere  etinm^  Jitjura 
*^'^f€niii  ah  alils  of>servata,  certiusqne  tleinde  qwp  mihi  ipsi  conqx'cta 

^   .        'Mt'inoires   de   rAcatU'inie   den    Sciences   de   St.  Petersbourg,'  vi.  serio. 

'■**^'^<'(^  matheinatiqiie'<  et  physique.*,  tome  t. 
»^^     I*roctor  boldly  adopts  ;  Nfwcornb  introduces   it  without   denial.     Tt  has 
^^'^   used  by  Maxwell  and  Him  in  their  invest'gations  of  the  construction  of 
^•-•rn's  rings. 

♦    ^t  Washington  with  26-inch,  Lick  with  36-inch,  Greenwich  with  28-iuch. 
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fnity    edocnit :    ma.rimaynqri.e   item    aminli    cUanietnim    earn    cirdter 
raiionem  hahere  ad  diametnnn  Sainnii  (p'if  est  g  ad  4/  " 

Now  Hiiyghens  n.lso  made  the  distance  of  Titan  at  greatest-- 
eloDgation  =  3'   20",  and   noted   that   this    distance  was    to  the 
(liaineter  of  the  ring  as  4  to  i  ;  and  Newton  *  deduced  from  thi< 
50"  as  the  diameter  of  the  ring  and  11"  as  the  semi-diameter  oi 
th(^  planet,  which   he  corrected  by  2"  or  3''  for  irradiation  t,  thu^ 
linding  9"  as  the  semi-diameter  of  Satnrn. 

lluyghens  also  measured  directly   the  diameter   of   ihe   ringt 
=  68",  when  Saturn  was  at  its    least  distance  from  the  Eart] 
Now  he  made  the  diameter  of  Jupiter  at  maximum  =64",  whih 
we  know  it  to  be  47''*5,  hence  he  was  in  error  i6"'5.     Assumin; 
the  same  error  made  in   his  measure   of  Saturn's  ring,  we  g< 
68"— t6"*5  =  5i"-5,  or  at  mean  distance  46''. 

To   deduce  results   from   these  data   M.  Struve   assumes   tn 
constants,  viz.  : 

Outer  diameter  of  Ring.  .  . .     4o''*oo 
Eq.  diameter  of  Planet   ....      17  'So 

The  distance,  then,  from  the  limb  of  the  planet  to  the  outer  ed^^^  2ge 

of  the  ring  is  i  i"*i,  which  halved  gives 

Ereadth  of  ring 5"*55 

Width  of  space 5  '55 

But  when  the  correction  for  irradiation,  viz.  2",  is  applied. 

Breadth  of  ring i"*55 

Width  of  space 9  *55 

A  value  so  small  for  the  ring  as  to  make  it  doubtful  whetb* 
the  ring  could  have  been    been  throughout  its  whole  extent  wi* 
the  feeble  telescope  of  Huyghens ;  so  M.  Struve  supposes  thi 
Newton   must   have   exaggerated    the  effect    of   irradiation,  a» 
*SJe  la  suppose  quatre  fois  plus  petite  que  la  plus  petite  valei 
estime  par  Newton,  ou  d'une  demie-seconde."     Then 

Breadth  of  ring 4''-6o 

AVidth  of  space 6  '50 

Again,  in  1698,  in  his  CosmotJworos^  lluyghens  omits  the  won 
"  vel    excedere   etiam,"   using   instead    "  A'acuum    spatium    int< 
nti-umque  interject  um,  eaudum  quam  annulis  latitudinem  habebit*' 
and  hence  M.  Struve  argues  : 

Breadth  of  ring 5"*io 

Width  of  space 6  -oo 

Bespecting  the  supposed  measures  of  Cassini,  M.  Struve  says:- 
*'  AVe  read  in  '  THistoire  de  rAcadomie  des  Sciences  ^(annee  17 15' 
p.  45)  that  Ma  circonforence  exterieure  de  Tanneau  est  elevee  di 


♦  rbilosopbioe  naturalis  Principia,  ed.  Cotes.     Cantabrigii^,   171 3,  lib.  i 
prop.  viii. 

t  (Subducatur  lux  errat'ca  qiuc  baud  minor  esse  solet  q^uas  2''  vel  3".) 
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de  18000  lieues  au  deasua  de  la  surface  de  Safurne/  and 
^her,  "que  cet  aoueau  a  une  largeur  de  plus  de  8000  lieues/*' 
emitting  the  correctness  of  these  numbers,  I  obtain  the  ratio  of 
space  to  ring  as  5  :  4,  or 

Breadth  of  ring A* '9^ 

Width  of  space 6  '20 

hese  numbers  are  uncorrected  for  irradiation,  and  are  thus  left 
use  (i)  they  can  only  be  regarded  as  approximate;  (2)  the 
<;b  is  uncertain  ;  (3)  their  origin  is  not  known  ;  (4)  *'  et  il  serait 
e  possible  que  la  largeur  de  8000  lieues  soit  provenue  de  la 
binaison  du  diaraetre  exterieur  mesure  en  1691  par  J.  1). 
sini   avec   les   observations   de   lluyghens,    publiees   dans    le 

radhijs  measures  were  made  with  a  Townley  micrometer  and 
extremely  good.     He  obtained  in  17 19  : — 

Diameter  (exterior)  of  ring  ....  41  "17 
„  (interior)  of  ring  ....  28  'lo 
„         (equatorial)  of  planet. .      17  '64 

nee  Breadth  of  ring ^"'SZ 

Width  of  space 5  '23 

^ewto/i  allowed  one  second  for  effect  of  irradiation ;  but  this  is 
large,  and  M.  8truve  divides  it  as  before  by  4,  and  uses  o"*25, 
hence  obtains  corrected  values  of 

Breadth  of  ring 6"*o3 

Width  of  space 5  73 

Struve  then  tabulates  these  corrected  results  and  others,  as 
\v  : 


X  ^~^  VV  ! 


va^-gbens    

u-jgheiia  and  Caaeini 
T'za.dley    

-   HerBchel   

.  StruTe  

eke  and  Galle    

^^-  Struve    


1657 
1695 
1719 
1799 
1826 
1858 
1851 


Space. 

King. 

Spare 
King 

II 

II 

II 

6-5 

4-6 

1-41 

6-0 

5» 

ri8 

5'+ 

57 

0-95 

512 

5-98 

o'86 

4?6 

674 

o'64 

4-04 

7  06 

0-57 

367 

743 

049 

-^^"Tid  deduces  an  annual  approach  of  the  ring  to  the  limb  of  the 
V>iiXDet  of  o''-oi3,  or  at  mean  distance  12*4  miles  *. 

^.  Struve's  remarks  on  the  later  measures  are  omitted  because 

^^  »882  M.  O.  Striire  made  a  further  stt  of  measures  to  test  tliip,  wliich 
not  verify  the  aunual  approa<;b  of  o"oi3.     The  approach  from   1851-82 
^^Q"c4mJt«adof  o"-4. 
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lie  has  used  them  unaltered.    This  theory  is  attractive  as  it  nrrnrr—^  m^^ 

with  mechanical  laws,  and  inspection  of  the  above  table  is — ^  j^ 

to  satisfy  the  casual  reader  of  its  truth  ;  but,  in  the  first  place,  tK^^^j,, 
construction  of  the  fable  is  doubtful,  the  doubt  being  in  the  adopts—  -^^d 
value  of  the  irradiation.     According  to  the  table,  the  whole  chau  -«^e 

in  either  column  for  two  centuries  is  under  3";  and  here  we  i:^^^^^  re 
correcting  for  quantities  which  may  be  6"  or  4"  (two  limbs),  or 

they  may  be  i",  or  they  may  differ  little  from  the  values  mh^b^  p- 
])licahle  to  later  measures.  Because  of  the  assumption  of  t^^^s.^-^0 
constants,  the  sum  of  the  values  of  space  and  ring  is  consta^-^^crnt, 
viz.  1 1  "'I,  and  this  to  the  aforesaid  casual  reader  gives  a  tirtitii  1^  us 
value  to   the  table.      Let  us  look  ajj^ain  at  the    observations  of 

Huyghcns,  or  rather   at   the   method    in    which   M.  Struve   1  ^m  1 

treated  them. 

Granting  diameter  of  Ring  =  50'', 
and  of  Planet  =  22  "2, 

it  is  evident  that  2(5'^' — 22"'i),  or  i3"*95,  gives  the  whole  distant: ice 

from  the  limb  of  the  planet  to  the  outer  edi^e  of  the  ring  q'^=^  lie 
independent  of  irradiation  ;  and,  as  a  matter  of  arithmetic,  it  is  t^  ^^Biis 
^3  "95  ^vhich  has  to  be  divided  into  equal  parts,  and  not  the  c  -^  >"- 
stant  ii"*!.  This  gives  us,  after  correcting  for  irradiation  (^  — ^"j 
for  each  bright  edge, 

Breadth  of  ring    3" 

Width  of  space     11 

a  value  for  the  breadth  of  ring  which  would  not  have  led  IM.  Sti—  "« ^^^ 

tr)   reduce   the  irradiation.     Of  course,  if  required,  we  may  !__.■-         ^^^" 
reduce  to  the  standard  ii'''i,  and  obtain 

Breadth  of  ring    2 "-4 

AVidtli  of  space    8  '8  nearly. 

M.  8tnive  ignores  the  effect  of  the  correction  on  the  value  -^'-^       ^' 
tlie  diauietcrs  of  the  system,  w  hich  he  «rive.s  in  a  final  table  of  ^^^""^ 
lect(^d  n'sults.     In   fact,  if  we  apply  the  large  correction  we  arx^        ^^^ 
at  an  absurdity,  and  if  we  apply  the  small  oue  the  original  obsec —  ^^^" 
tions  of  diameters  do  not  range  well.     The   proper  course  se^^^'  '^^^ 
to  be  to   discard  them   altogether.       M.    Struve's   own  critici  -=  ^   ■^'^^ 
rcMuler  any  further  remarks  on   the  observatious  of   Cassini   .^^^ 
the  later  ont^s  of  ]luyghens  superfluous,  and  it  would  seem  t-^^^'        ' 
to  let  Bradley's  observations  stand  without  correction  of  anv  ki   :m:^^* 
Indeed,  to  make  the  most  of  the  facts  collected  by  M.  Otto  8tr«-^^  ^*^' 
the  best  course  appears  to  avoid  irradiation    altogether   and 
attack  the  observations  in  a  different  manner.  ^ 

lluvghens  used  a  verv  primitive  microiiieter,  and  the   vahie^ 
his  standard   space   mav  have  been   considerably  in  error.     ^      ^^ 
there   is  the  (piantity  I3"'95,  which  is  indt^pendent  of   irr-adlatx   '^^^ \ 
and  it  ought  to  be  1 1"'2,  or  liis  values  ought  to  be  reduced  by  ^ —  ^^ 


Applying  this  to  the  direct  measure  of  vSaturn's  ring   we  obr  ^^^  \ 
63'— 13''-6  =  54"-4,  or  48"'5   at  mean  distance.      On  taking       ^ 


e 
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ran    distance  of  Jupiter's  diameter  we    obtain   64"— 13^  =  5 1". 

t  h  these  results  are  tairlj   good.     Other  suppositions  coidd   be 

cle,    but   it    is  not  proposed   to  pui*sue  this  line    of  argument 

•r  her,  and,   indeed,   tliis    is    otdy   inserted  that  the   precarious 

1 1  ire  of  the  material  might  be  appreciated. 

l^ut   if  the  observations   of   lluyghens  are  thus  set  aside,  the 

ole  argument  fails;  and  this  induc(^d  us  to  make  a  more  careful 

civ  of  the  '  Sy sterna  8aturnium,'  which  appears  to  have  repaid 

"     trouble  involved. 

I"  lie  paucity  of  notes  seemed  out  of  all  proportion  to  the  wealth 

<  lia;jrau)s,    and    ga\e   the    impression    that    these    latter    we're 

t*  ruled    to    rej)res«'nt    the    observer's    ideas    with     considerable 

«.iracv.     A  further  exandnation,  indeed,  made  it  clear  that  thev 

I     been    carefully   drawn  from  data  not  printed — probably  from 

«=^s  and  tigures  made  at  the  telescope  but  NNorked  up  afterwards. 
c^     results  of  measurements  of  the  dia<^rams  are  here  given,  i\\\i\ 

»xced  on   the   supposition   that  the  diauieter  of  the   planet  has 
I  mined  constant  and  in  value  17"* 7 5. 
I  £uvirhens. — '  Svstema  8aturnium.' 

L^«ige  II. — 1656,  Mareh    26,  on  the  sam^  evening  as  he   first 

suspected  Titan  to  be  a  sati*llite,  he  gives  a  drawing 
of  Saturn  in  which  the  ring  is  clearly  shown. 
Measuremrnts  give  : — 

Diameter  of  ring  (outer).  .  . .      3-04  inches. 
„            ,,       (inner).  .  .  .      2*06      „ 
I'l'in.-t 1-37      „ 

F*ai;e    iS.  — 1656,  Oct.   13,  is   a  similar  drawing  giving  similar 

values. 

**iige  21. — 1657,  Dec.    17,  is  a  fine  drawing  made  with  great 

care  : — 

Diameter  of  ring  (outer)  ....      3*03  inches. 
„            „      (inner)  ....      2*24      „ 
I'kinet 1*37      „ 

I*age  24. — 1657.  Ffl).  6  : — 

Diaim^er  of  ring  (outer)  ....      3*03  inches. 

„       (inner) 2-22       „ 

rianet 1-36      ,, 

^^age  45. — 1656,  ^larch  25,  an  elaborate  drawing:  — 

Diameter  of  ring  (outer)  ....      3*10  inches. 
,,            .,       (inner)  ....      2*20      „ 
Planet   1-39      „ 

i  )n  this  evening  also  is  the  note:  **  Latitudinem  vero  spatii 
^t^-r  annulum  globumque  .Saturni  interjecti,  a^quare  ipsius  annuli 
^itudinem  vel  exeedere   etiam  :    maximamque  item  annuli  diame- 

^rn  eam  circiter  rationem  habere  ad  diametrum  Saturni  est  quic 

U.U  4." 
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Diameter  of  ring  (outer). ...     3*10  inches. 

(inner) 2-23      „ 

Planet 1-36      „ 
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Page  77. — Saturn's  ring  at  maximum  distance  from  the  Eai 
subtends  an  angle  of  68''. 

The  Sun  an  angle  of  30'  30",  and  Venus  8 
Jupiter  at  minimum  distance  subtends  an  angle 
64". 

Collecting  these  results  and  reducing  to  seconds  of  arc  : — 


-=vt\i 


Date. 


Diameter 
of  riug. 


Diameter       Breadth    |      Width 
of  planet.        of  ring.        of  spaci 


1656  Mareli  25 
31  arc!  I  26 
Oct.  13  ., 
Dec.  17   ., 

1657  Feb.  6 

Mean    . 
* 


39-68 

39'4o 
39-40 

3940 
39-40 

40-30 


39'6o 

39"94 
39*94 


17-75 

1775 

1775 

J775 

1775 

1775 

1775 

17  75 

1775 

tl 


576 

6-35 

635 
518 
521 

570 


/( 


5-80 

5'55 
5-92 


5-25 
454 
4'54 
570 
5-60 
5-70 

5'^3 
5'5S 
5-18 


Tliese  figures  show  tlie  results  of  liis  notes  : 

*  As^uirjini^  17  "75  as  diameter,  and  making  tlie  diameter  of  ring  |  diam 
of  |>]aMet.  jind  tlie  8paee=  breadth  of  riiii?. 

**  Assuming   I7"75a'*  diameter,  and   making  the  diameter  of  ring  l 
nii'ter  of  ])lanet,  and  tbe  breadtb  of  rii'g  =  J  diameter  of  planet. 

1  f.  now,  we  give  equal  weight  to  these  notes  and  to  each  drawi 
we  get : — 

Diameter  of  ring 39"-66. 

Bn^.'ulth  of  ring   5  '7^- 

AVidth  of  s[)ace    5  -26. 

T^siiiii;    the>o  valiifs  for   Hnyghens  in   1656,   oinittinc:  altoget 
his    later    note    and    the    sii])posed    ol^servations    of   Cassini, 
adopting    J^*adley's    ohservatiotis    without    any    cliangH,    we 
coinmenee   a   new  table.     Jt  has   been  endeavoured   to   make 
table  as  complete  as  p()ssij)le,  so  that  if  l)y  chance  any  observ:Ui 
have  been  overlooked,  it  may  be  put  down  to  the   great   ditlioi 
and  time  recpiired  to  collect   such  facts.     In  any  case  no  mate 
alteration  can  be   made  in  the  table,  from  wliicli   it   will   be  s 
that  the  most  probable  values  ai'e :  — 

Breadth  of  Ring.  W'idtli  of  Space.  -,. 

l"'3  A'o  0-55 


aet^r 
di.i- 
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Ko  constant  chan<?e  can  be  detected  in  the  ratio    ', — ,  and  so 


ring 


M.    Dtto    Struve's    theory    must  certainly    be    abandoned.      One 

^^OLild,  however,  scarcely  venture  to  say  that  chanujes  do  not  occur 

^Jth'?r  of  a  periodic  nature  or  otherwise,  as   the  observations  are 

^\'  no  means  accordant :   but  this  mav  be  accounted  for  by  the 

^reat  ditliculty  in  making  these  measure's,  and  this  view  is  borne 

ou:   by  the  greater  accordance  of  recent  measures  with  powerful 

"^strnments  : — 


Observer. 


iiycrhena    

^  r.'irile?    

Herschel    

^'.  Struve   

-  Ilerftchel  and  S<mth 
acke  


>t  nive. 


it/ob 
le\er 


*■     »  Struve. 

I  *aU 

l^irvjard   . 
^^-^vsm  .... 


.t*W  IS     I 


Date. 

Breadth 

Width 

Sjiace. 

of  ring. 

01  space. 

Ring. 

1656 

576 

5-26 

0*91 

1719 

6-53 

5-'7 

o"-9 

»799 

598 

512 

0-S6 

1826 

673 

4'34 

0-65 

1828 

776 

3-57 

0-47 

•8^7 

685 

4-6z 

0-67 

1838 

739 

424 

0-57 

1838 

650 

423 

o'£5 

18+8 

696 

362 

066 

1851 

7*43 

3-67 

c-49 

1853 

6-41 

5'«4 

o-8o* 

1853 

680 

4-18 

o"6i 

1854 

6-35 

5-46 

0-86* 

1854 

6-46 

463 

071 

1855 

7-55 

4-03 

0-53 

1856 

7«8 

430 

0-59 

i8s6 

6-87 

414 

0-6  0 

1865 

581 

550 

0-95* 

1880 

708 

442 

O'02 

1881 

7-i8 

4-14 

0-57 

1882 

7*53 

3-67 

048 

1885 

7'35 

4*o2 

0-55 

1894. 

7-36 

3-89 

053 

1895 

777 

3-54 

0*46 

1895 

7'37 

411 

0-55 

AVhile  coHecting  the  matarial    for  the   foregoing  table,  1  was 

^ '  i.r-pri«^ed  at  the  few   really  good   sets  of  measures  of  Saturn  aud 

^"t  rs    rings,  and  thought  a   tabulated  statement  of  all  the  results  I 

<^*'^ul(l  Hud  would  serve  not  onlv  for  reference,  bnt  as  an  induce- 

^14-  -'ut  for   observers    to    pay   some  attention    to    the  micrometric 

ii^»*asuremeut  of   the   system  f.      Evidently  there  is  little  fear  of 

^vtvstiug  time  in  such  work,  as  the  collected  results  will  show.     Jt 

111  \\  very  well  be  that  a  tew  are  left  out,  and  if  these  are  noted 

^nd  sent  to  the  Editors  they   will  be  at  once  published,  so  that 

they  may  be  interpolated  iu  the  table.     Unfortunately  Saturn  is 

badly  situated  at  present  for  high  latitudes.  T.  Lewis. 

The  observations  of  M  lin  and  Kaiser  were  made  with  a  double-imaffe 
"1  "urometer. 

'    Xhis  table  will  be  publiahed  in  a  subsequent  number. 
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On  the  Probable  Errors  of  Meridian  Observations 

in  Declination, 

pT^or.  T.  II.  Safford,  of  Massachusetts,  in  the  course  of  the  wonr«-:>  -,ork 
of  preparing  a  catalogue  of  stars,  has  had  to  fa<?e  the  question  o  .n  oi 

relative  weights  of  different  authorities  in  declination.  He  hs«X  hu^ 
])repared  a  memoir  on  the  subject,  which  is  now  in  the  press  ;  br  m-J'  \^y^^ 
tor  the  present  he  publishes  a  note  in  the  '  Astronomical  Journa-*^  ^r^  nal ' 
\o.  355,  on  the  probable  error  of  single  meridian  observatior  «-<^  j^^j,j^,' 
\\  hich  we  should  have  liked  to  have  printed  in  full,  but  its  leng^^  MrM]ir\h 
compels  us  to  be  content  with  copious  extracts.  ^ 

Prof.  SafFord  begins  by  referring  to  Gylden's  memoir*  on  t  :*-       ^  ^^. 
subject,   in   which  the   probable   error  {\\)  of   an   observation     mt^  <q  ,\ 

expressed  by  the  radical  V(T^-hp^-(-^^  where   rr  is  the  ^rohuf  ^mr^mahL 
error  of  setting  and  reading  off,  p  the  probable  error  of  the  co^c-» -^:»(,;^_ 
puted  refraction,  and  C  the  probable  error  of  the  zenith-point;  :i«^s.      and 
then    on    the   obvious    principle   that   in   order  to   diminish   t^  tlit^ 

])robable  error  of   an  observed  declination  the  effort  should  jj^ 

made  to  diminish   the  separate  elements,  he  goes  on  to  disc-^z^'u^s 
how  this  may  be  done. 

The  Poulkova  st^mdard  zenith-distances,  which  form  the  hi 
of  Gvlden's  memoir,  are  measured  with  an  altjizimuth.    With  si 
an  instrument  the  quantity  f  is  much  diminished  by  immedi 
reversal  of    the  instrument,  that   is,  by  making  a  half-rotat 
about  a  vertical  axis,  and  then  makincr  a  second  observation  of 
star.     By  such  a  double   observation   Prof,  (^yldoii  found   tli; 
was  diminished  from  o'''30  to  o"*it,  and  at  the  same  time  in 
above  formula  for  v,,  a"^  is  n^placed  by  ^irr". 

To  diminish  p,   which   depends   on   irregular   variation  of 
actual  refraction  from  that   computed  from  the  indication  of 
meteorological   instruments,  Prof.   Safford   implies   that   the  1 
method  is  to  use   the   observations   of  well-determined   stand- 
stars  as  a  check  on  observed  declinations.     He  points  to  Beck^- 
cataloi^ue  of   521  Bradley  stars  (Berlin,  1881),  where  the  quani 
p  has  been   made  almost  entirely  to  disappear.     This  was  acc^ 
plished  by  employing  a  relatively  large  number  of  standard  st: 
thorouirhlv  interwoven  with  the   stars   to  be  determined  simil;^ 
to  th(^   method  adopted  for  the   Astrotwmische  GesfUsrhaft  gi^ 
catalogue.     But   the  writer  is   careful   to  say  ''that  it  must 
remembered  that  the  casual  errors  of  the  standard  catalo^rue 
over  into  systematic  and  constant  errors   in   the   more   numen 
star-places  determined  from  them."     Further,  in  computing  p  fi 
a  series  of  observations.  Prof.  Safford  thinks  it  onlv  fair,  for  w 
known  reasons,  not  to  use  the  observations  near  the  horizon. 

As  to  the  quantity  <t,  this  can  of  course  be  diminished  by  in- 
settings  and  readings  off  and  by  the  exercise  of  care  generally,  ;- 


#  « 
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equally,  of  course,  it  depends  on   the  instrument  itself.     In  this 
correction  Prof.  Satford  makes  some  instructive  remarks: — 

''  The  size  of  an  instrument  has  a  wt^ll-detined   iiiHuenee  on  its 
accuracy,  but  one  which  is   less   marked  than  is  usually  supposed. 
A  large  meridian  circle  does  not  of  itself  produce  accurate  results, 
nor  a  small  one  those  which  are  seriously  inaccurate.    Tv\  o  marked 
exauiples  of  good  work  are  the  observations  of  Professor  Valentiner 
at     Ivarlsruhe  and  Professor  Becker  at  Gotha.     The  former  was 
placed   in  charge  of  the  old  and  defective  observatory  at  Mann- 
heim.     After  removal  to  a  temporary  building  at   Karlsruhe,  he 
employeil   a    lieichenbach    n-peating-circle    reconstructed    into   a 
nieriilian  circle,  with  3:}-in.  a[)erture ;  his  single  observations  at  a 
5^e'nith-distance  of  50^  and  more  have  a  probabh^  error  of   +o''*40. 
i3ecker  completed,  with  a  small  and   old   circle  at   Gotha,   the  re- 
c3bs^er\ation  of   Maver^s  stars  not  in  Bradlev  ;  this  is  well  known 
To    all    who   have  read   Professor  Auwers's  admimble  edition    of 
flayer,  as   an   excellent  and   thoroughly  accurate  piece  of   work, 
linrdly  second  in   importance  and   precision  to  his   catalogue  of 
rad ley's  neglected  stars. 

'-*  Tlie  extreme  accuracy  of  the  zenith  telescope  in  WanschaiTs 
onstruction  is  ahso  a  proof  that  an  object  glass  of  3  inches  in 
perture,  even  with  the  shorter  focal  length  now  in  fashion,  is  not 
T  cjo  small  to  produce  extremely  precise  results;  and  that  the  repe- 
X  ition  of  bisections  at  the  same  culmination  allows  an  increase 
<  »  ^  accuracy  Jlrid  a  diminution  of  tlie  quantity  denoted  by  a  in 
4.  ,^ylden's  memoir. 

'*  All  things  considered,  the  most  useful  meridian  circle  is  pro- 

"L^iiVjly  one  of  about  12  cm.  in  aperture  and  1-5  m.  of  focal  length; 

\  »  tit  constructed  in  such  a  manner  wnth   centnil  illumination   of 

'tr\  ^  'Id   and   limb   that   no   additional   error  shall   arise  or  be   made 

1  >%.  )^sible  thereby.     The  original  construction  of  the  great  A^^ashing- 

-f  <^n  circle,  like   that    of   the   Leyden   one,  is  faulty  in  this   point; 

ti^xid  in   both   cases  anomalous  results  have  been  noticed,  and  the 

-j  >  :re«i<ion  attained   has   been   at    times    far    below   that   which    is 

cl^^jiirable.      It   seems    possible,  however,  by  continual  watclnng  of 

rl^e  focal   adjustments,  greatly   to    mitigate  this  evil;  the  larger 

l^^rTlin  meridian  cir*  le  seems   to  have  been  used  by  Becker  in  the 

-iiLrrje  coudition,  and  the  fault  corrected  in  current  work;  the  later 

i'f^<uustruction  of  the    lierlin  and   Leyden  instruments  renders  it 

♦^-asjer  to  obtain  precise  results,  which   before  was   not  impossible, 

•*^'t  merely  ditficult.     Foerster  had  investigated  the  whole  problem 

'*^   the  ilhnnination  of   micrometer-points,  and  it  is  to  be  presumed 

^^^'^t   his  researches  were  available. 

We  can  now  understand  Prof.  Kaisers  disappointment  at  the 
^*^*<i  in  precision  ot  his  great  series  of  declinations.  This  seems  to 
^^^'  entirely  accidental,  and  confined  to  the  individual  observations; 
^^^^\  xhe  especial  point  which  attracted  his  attention  was  the  wide 
•^i^iiitions  as  to  prol)able  error  between  different  stars  and  different 
'^^^^rvers.     With  16  observations  to  a  star,  the  probable  error  of 
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the  probable  error  would  be  —, =  o'i2  of  the  probable  erro 

V15 

itnelf.     The  fact  that  this  amount  was  exceeded  by  the  comparisoi 

iiit*:r  8k  of  the  probable  errors   of  individual  stars  indicates 

course  that  the  latter  actually  varied  from   time  to  time  in   th 

serit'H.     In  other  words,  when  the  focal  adjustment  was  bad,  owin 

to  chani:;e  of  temperature  or  other  accidental  causes,  the  probab 

eiTor  of  a  declination  would  be  large ;  while  it  would  be  small 

the  focal  plaue  of  the  object-glass  returned  nearly  to  the  plane 

the  wires. 

'*  We   now,  thanks  to  Foerster's  investigation,   know  that 

perfectly  central  illumination  relieves  us  from  extreme  anxiel 

about  the  focal  adjustments  ;  but  we  do  not  yet  know  the  effe^ 

on  probable  errors  of  a  disregard  of  this  principle." 

Prof.  Safford's  note  concludes  with  a  list  of  "  the  most  availa 
values    of    the   probable   error  of    a    single    declination    at    tl 
zenith-distance  45^ ;  zone  observations  are  here  omitted,  so  th 
the    probable    error    is    one    which    corresponds   to    thorough 
deliberate  work. 

**  Class  I.  Mural  quadrants  : 

Bradley -f-o"-8i       |       Mayer ±o"*93 

"  Class  2.  Reichenbach  circles  with  verniers  :        ' 

Ari^elander  ....      Hho"'96 
Preuss io  -82 


Besscl io"*7i 

Struve    +0  '^^ 

Doelleu.  .  .  . 


"'The  l.jsf  value  is  lari:;e,  probably  b»^cause  the  limbs  were  fa 
nislird  by  long  use;  a  circumstance  which  naturally  aifeets  vernie 
rciulings  far  more  than  microscopic.     The  observations  were   mad 
half  a  century  ago  at  the  beginning  of  Doeileu's  long  and  admir 
able  ex[)erience. 


*'  Class  3.  Mural  circles  : 


a 

•ty 

3Ct 


Poiul-Olufsen 
Poud-CluuidhT 


±0  '54 
±0  '47 


Giallis ±o"-5<^ 

Henderson,  1834-37.    jho  -50^ 


6 
o 


Paris,  1S52  (Laugier).  .  . .    io"*42 

*'  Class  4,  English  meridian  circles  Ix^fore  1850  : 

Armagh. .  .  .    -|-o"*89. 

"  (^lass  5.  English  meridian  circles  (Airy's  construction)  : 


( J  ?*e«»ri\\  ich(  Marth).  +  o"*64 
(Jreeuwich  (Stone).  +0  '60 


Cape  of  Good  Hope  .    Hto"*5i 
R^idcliffe  (Stone). ...    +0  's 


*' Class  6.    German  and  American  meridian  circles  with  micro- 
scopes : 
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Bessel    io'*55 

kSabler     "t^  '5^ 

Doellen -J-o  '50 

Winnecke i^  *49 

Leyden +0  '50 

Eiigelmann    ....  +0  '46 


Cb 


Porter i^'  *55* 

Class  7.  The  Pulkowa  vertical  circle  : 


Homberg •fo"'3i 

Becker +0  '28 

A'aleiitiner   ,  +0  '40 

Kiistner -fo  '28 

Brown  and  Flint. ...  -f-o  ';^6 

Batterin.'inn io  '35 


Peters,  double  obs.    -fo"'28 
Gviden,     „         „      ±0  -23 


Nyren,  '72,  double  obs.  +o"'2g 
Nyren,  '85,      „         „     ±0  '2^ 


"  It  is  to  be  noted  that  the  numbers  given  for  Engelmann,  Eom- 
t)erg,  Becker,  Valentioer,  Kiistner,  Battermann,  and  Porter  refer 
"to  relative  olwervatioiis  ;  in  the  first  two  and  the  last  cases,  however, 
"t^he  zero-stars  are  spread  over  a  large  range  of  zenith-distance;  and 
^^'alentiner  had  an  exceptionally  small  instrument." 


Seleno graphical  Notes. 

LuBixiEZKY  AXD  THE  XEiGfTBouRiiooD. — This  formation  is  one 

^iDf   the   most  notable  examples  of  a  comparatively  large  ring  with 

'^ery  attenuated  walls  of  insignificant  altitude,  enclosing  a  level  area 

apparently  devoid  of  appreciable  detail.     Except  under  a  low  Sun, 

i  t    ti^ures  as  a  mere  scar  on  the  surface  of  the  surrounding  plain 

xnorth  of  Bullialdiw.     Eef*enibling  in  many  respects  the  somewhat 

T^ari^er  circle,  Kies,  on  the  southern  side  of  the  latter  object,  the 

:»^inpart  of  Lubiniezky  is,  however,  much  less  broken,  exhibiting 

only  six  or  seven  small  openings,  the  most  prominent  of  which  is 

ox\    the   west,  on  the  northern  side  of  the  highest  peak,  which, 

xaccordirig  to  Neison,  rises  only  985  feet  above  the  floor.     Four 

^L>ther  gaps  lie  close  together  on  the  south,  and  a  fifth,  only  trace- 

aible  wjth  ditlicidtv,  on  the  north-east.     These  features  are  omitted 

xn  all  the  maps,  nor  can  I  trace  them  in  any  photograph,  but  their 

existence  is  confirmed  bv  an  excellent  drawinj::  on  a  larfje  scale 

made,  1890,  Oct.  23,  by  Lieut.  P.  B.  Molesworth,  K.E.     A  bright 

5*pur  from  the  north-west  wall  connects  the  ring  with  the  bright 

t^Tater  D,  on  the  west  side  of  which  Schmidt  draws  a  long  straight 

tapering  ridge,  which  1  have  never  been  able  to  distinguish.     An 

equally  brilliant  and  more  maasive  projection  proceeds  from  the 

Tiorth    wall,  east   of  the  first,  towards  the    rugc^ed    region    lying 

Ix^tween  the  rinj^  and  Lubiniezkv  B.     The  latter  is  a  very  note- 

Avorthy  object  at  sunrise,  both  on  account  of  its  brilliancy  and  its 

surroundings.     This  also  has  a  very  long  bright  spur  or  buttress 

on  the  south,  and  a  conspicuous  gap  in  its  wall  on  the  north-east, 

\^hich  appears  to  have  been  overlooked.     An   isolated  mountain 

peak   immediately   north  of  B  is  of    great  altitude,  its  shadow, 


as 
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even  when  sunrise  has  considerably  advanced,  extending  further 
east  than  Lubiniezky  C,  in  E.  long.  26°. 

The  apparently  perfectly  level  interior  of  Lubiniezky  includes,    ^ 
accordin<i;  to  Neison,  an  ill-detined   dull  light  spot  on  its  dusky 
superficies.     This   feature  lies  on  the  western  side  of  the  floor.  « 
]Mr.  Sadler,  observing  the  floor,  1872,  October  12,  noticed  that  a 
faint  white,  rather  ditfused  streak  was  visible  upon  it,  extending 
in  a  south-east  to  north-west  direction.     It  reminded  him  of  "  th 
white  streak  on  the  floor  of  Plato,  and  seemed  at  times  actually  toc^> 
be  elevated  above  the  floor  of  Lubiniezky."     He  observed  it  agaiiir  w 
in  1874,  and,  for  the  third  time,  on  February  6,  1879,  while  usin 
a  fine  unsilvered  10-in.  mirror  by  Calver  (Selenofjraphical  Journal  ' 
vol.  ii.  p.  21).     No  detail  whatever  is  shown  either  by  Neison  on 
Beer  and   Miidler,  and  the  only  feature  drawn  by  Schmidt  is  air 
inconspicuous  curved  ridge-hke  marking  running  closely  paralle  - 
to  the  foot  of  the  western  border.     On  the  evening  of  May  6  - 
1S84,  9*'  30'",  I  searched  for  Mr.  Sadler's  marking  with  a  power  ol' 
340  on  a  8i-in.  Calver,  and  was  able  to  trace,  with  tolerable  ease, 
a   verv  faint  broad  \\"\\i  streak  with  ill-defined  edi^es,  extendi u»^  ^  * 
over  the  floor  from  the  northern  wall  and,  gradually  iucreasiuj^  ^  * 
in  width,  bendini:r  round  towards  the  south-western  wall.     Forty-  ^-^^ 
eight  hours  previously,  when   the  formation  was  not  far  reQiovec'-^>  ""^^ 
from  the  morning  terminator,  no  trace  of  this  phenomenon  wa=^-^^^^ 
observed.     There  can  be  little  doubt  that  this  streak  was  the  sam^  ^  ^^ 
as  that  recorded  by  Mr.  Sadler,  and  that  it  is  of  a  similar  characrcL  -^^^ 
to  those  s>i.H'\\  within  Capuanus  and  elsewhere. 

Th(>  bright  mountain  enclosure  tt  on  thcMiorlh-eastof  Lubiniezk;  _ 
is  undoubleclly  the  most  remarkable  object  in  the  vicinity.    Observeu^  "^ 
when  the  east  wall  of  the  former  is  on  the  morning  terminator':*- "* 
its   interior   is  filled  with   black   shadow,   while   the  innumerable^  * 
cratei's  on  its  southerti  flanks  and  the  narrow  valleys  which  traverse^  -^^ 
its  border  on  the  north  are  seen  to  great   perfection  with   higlr  ^  "^ 
powers  under  good  conditions.     At  a  later  stage  of  sunrise  a  gooc-^^" 
view  is  obtained  of   one  of  the  most  interesting  and  suggestivt^^ 
winding  valleys  on  the  visible  surface.     This  object  originates  or  ^  * 
the  west  side  of   the  interior  of  a,  and,  after  exhibiting  a  numbei:  *^ 
of   tortuous  windings  in  its  course  towards  the  south,  terminates^ 
at  a  mountain-mass  (which   it  cuts  through)  a  few  miles  east  ot  ^"^ 
Lubiniezky.     Sclnnidt  alone  shows  any  traces  of   it  (Miidler  only^  *   ^ 
draws  the  mountain  mass).     According  to  him  the  valley  is  reallj^  ^  ■* 
a  crater- row,   but  though    often  observed  under  good    definitiorw'  ^-^ 
with  high  po\\ers  when  numberless  small  craters  were  visible  in  th^  ^^ 
neighbourhood,  I  have  not  been  able  to  confirm  this.    An  excellen 
drawing  by  J^ieut.  Molesworth,  II. E.,  under  date   1891,  Sept.  i 
also  tends  to  show  that  this  curious  formation  is  a  true  valley  an(^ 
not  a  zigzag  crater-row.     It  may  also  be  followed,  but  not  ver;,' 
distinctly,  in  M.  Prinz/s  twenty-four  times  enlarged  photograph 
Bullialdus  and  its  environs.  T.  Gwyn  Elgeii. 

Beaumont  House,  Sluikenpeare  Road, 
Bedford,  1895,  Oct.  19. 
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CORRESPONDENCE. 

To  tJie  Editors  of  *  The  Obsen'atoiy* 
On  the  Number  of  Figures  necessary  in  Reductions. 

In  the  notes  "From  an  Oxford  Xote-Book*'  in  the 
^servatorv  *  for  October,  an  opinion  is  expressed  that  much 
Dur  is  wasted  in  astronomical  reductions.     It  may  be  so.     But 

illustration  by  which  tliis  argument  is  enforced  is  certainly  an 
ortunate  one.     This  illustration  is   taken  from  an  example  of 

computati(^n  of  a  star-correction  in  K.A.  given  in  the  Jntro- 
tion  to  the  Radcliffe  Catalogue  (1890).  The  point  insisted 
ni  is  that  the  logarithms  from  the  R.A.  and  X.P.I).  Tables  are 
ered  fojire  decimal  places^  whilst  decimals  in  the  fifth  place  are 
nediately  neglected  by  combining  the  sums  with  Day  Constants 
iih  are  only  given  to  four  places  of  decimals,  and  that  absolute 
aracy  in  the  fourth  place  is  useless,  since  no  allowances  are 
:le  for  the  difference  of  the  Day  Numbers  between  the  Oxford 
I  (freenwich  midnight  and  for  the  time  of  the  meridian  passage 
the  star  and  midnight.  The  logarithms  from  the  R.A.  and 
r*.D.  Tables  are  taken  out  direct Iv  from  the  Tables  to  the  fifth 

* 

i-e  of  decimals,  not  to  secure  absolute  accuracy  in  the  fourth 
c*e  (although  this  is  certainly  no  loss),  but  because  it  is  found 
take  less  time  to  enter  the  extra  figures  than  to  contract  them 
ore  entry ;  and  for  the  same  reason,  to  save  time  and  to  avoid 
iitakes,  the  Tables  have  been  extended  sufficiently  to  allow  the 
uired  logarithms  to  be  directly  copied  out  without  any  inter- 
ations  whatever,  whilst  accuracy  to  the  second  place  of  deciraala 
iecured  in  the  star  corrections. 

[t  may  be  asked — If  the  fifth  places  of  decimals  are  not  abso- 
ely  necessary  to  secure  accuracy  in  the  star  corrections,  why 
e  tlie  Tables  been  extended  to  the  fifth  place? 
The  answer  is  that  these  Tables  are  also  extensively  used  for 
?  computation-  of  the  precessions  where  the  fifth  places  are 
I  uired  to  secure  the  necessary  accuracy. 

No  allowance  is  made  for  the  difference  between  the  Day 
I  rubers  at  Oxford  and  Greenwich  midnight,  because  these  dif- 
ences  only  affect  the  star  corrections  in  the  fourth  place  of 
•imals;  and  no  allowance  is  usually  made  for  the  differences 
ween  the  Day  Constants  at  midnight  and  the  time  of  transit, 
•ause  the  stars  are  usually  observed  within  much  less  than  six 
urs  from  midnight,  and  the  star  corr(;ctions  are  the  same  in 
A\  cases  to  the  second  place  of  decimals,  except  for  stars  near 
e  \x)\e,  which  are  specially  treated ;  but  whenever  the  stars  are 
served  in  the  davtime,  and  the  star  corrections  are  different  for 
e  midnight  and  time  of  passage  in  the  second  place  of  decimals, 
e  nece^sarv'  corrections  to  secure  accuracy  are  applied. 
In  fact,  the  reductions  have  been  arranged  to  save  time  and 
hour  in  the  computations  whilst  securing  accuracy  to  the  second 
'ace  of  decimals  in  R.A. 


\ 
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In  the  computations  of  large  batches  of  reductions  much  more 
is  gained  by  saving  the  computer  from  the  mental  strain  required 
in  interpolations  than  is  lost  by  the  copying  of  a  few  extra  figures. 

The  tendency  during  the  last  sixty  years  has  been  to  insist  upon 
greater  accuracy  in  the  reductions  ;  and  I  do  not  believe  that 
astronomers  generally  will  be  prepared  to  pass  over  errors  of 
o^'Dj  or  o'''04  in  K.A. — which  amount  to  about  half  a  second  of 
arc  for  equatorial  stars — as  of  no  practical  importance. 

Yours  faithfully. 

E.  J.  Stoxb, 

Hadclijfe  Ohserver, 

[Admitting  fully  the  weight  of  the  considerations  advanced  by 
an  astronomer  of  Mr.  Stone's  great  experience,  I  cannot  yet 
change  the  opinion  expressed  in  the  note  to  which  he  refers, 
either  on  the  general  question  of  the  waste  of  numerical  labour  or 
on  the  particular  illustration  which  Mr.  Stone  considers  unfor- 
tunate. Por  the  sake  of  clearness  I  repeat  this  illustration  here. 
I'irstly,  as  given  in  the  Kadcliffe  Catologue : 

1890  Feb.  18.     68  Geminorum:  R.A.  j^  27"»  25%  N.PJ).  73°  56'. 

a,  b.  c.  <£.  Sc, 

R.  A.  Table 957122        9*96755         9*9^755        9'57i2x 

N.P.D.  Table -8-84121     +8-84121     +9*58551     -8-28331     +0*487 

Day  JJ umbers —1-2122       +1-0050       —9*2670       —9*5786       —9*267 


+96246       +9-8138       -8*8201       +7*433'        —9*754 


+0-421         +0*651         — od66         +0*003         —0-568 

Secondly,  let  us  repeat  the  calculation,  using  three  figure  loga— 
rithms  throughout : 

R.A.  Table 9-571  9-968  9*968  9-571 

^.P.D.  Table —8-841         +8-S41         +9586         —8-283         +0*488 

Day  Numbers — i'2i2         +1*005         —9*267         —9*579         —9*267 

+  9-624         +9-814         -8*821         +7*433         — 9*755 
+  0*421         +0652         —0*066         +0*003         —0*569 

^''"•=l-o-635}=+°-44. 

The  correspondence  of  the  final  results  is  indeed  much  closer 
than  appears,  extending  to  the  third  place:  viz.  each  is  -+o**44i. 
Indeed,  if  the  computation  be  again  repeated  with  two-Jifjurt 
logarithms,  no  sensible  error  is  made*  The  last  three  lines  read 
as  follows  : — 

+  9-62         +9-82         —8*83  +7*43         —9*76 

+  0-417         +Q-66i         — o*o68         +0-003         ~o'575 


c°"-={-o-6;;)=+°'«''- 
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Xow  if  the  great  saving  in  figures  and  addition  represented  by 

Txsing  3-figure  logs,  (or  possibly  2-figure)  Instead  of  5-figiire  can  be 

ci-iirried  systematically  through  the   wholesale   work  of  computing 

*iit:ar  corrections,  surely  it  is  worth  doing,  even  if  the  5-figure  tables 

la^ve  to  be  written  out  again  as  3-tigure  tables  for  the  purf)Ose. 

■^X'his  re-writing  of  the  tables  is  a  capital  expenditure,  which  would, 

J^aowever,  be  quickly  repaid.     I  am  not  quite  sure  whether  3-figure 

J  -ogs.  will  be  sufficient  in  all  cases ;  if  not,  I  have  certainly  hit  upon 

i^^xi  unfortunate  illustration.    "With  Mr.  Stone's  permission  I  should 

2x  i^e  to  recur  to  the  matter  next  month  after  examining  the  point 

P»,      little   more  at   leisure  than   is   possible  at  the  moment.     The 

j^:g-^  atter  is  of  considerable  importance,  and  the  objections  raised  by 

^jtr.  Stone  require  full  examination.     At  the  same  time,  if  they 

^^:x^n  be  satisfactorily  met,  and  if  it  can  be  shown  that  some  of  the 

^  M— ♦"at  labour  expended  in  computing  can  be  saved,  a  result  of  some 

^        ,\ue  will  have  been  attained. — H.  JJ.  T.  ] 

new  Method  of  detennining  Velocity  in  the  Line  of  Sight* 

[Translation.] 

Gextlemen, — 

Having  recently  read  the  August  number  of  your  magazine, 

L         liasten  in  the  first  place  to  express   my  sincere  thanks  for  the 

mslation    of   my  article  in   the  *  Astronoraische  Xachrichten,' 

0.  3289.     In  the  second  place,  1  venture  to  make  some  obser- 

Cions  on  your  remarks  accompanying  this  translation. 

3'irst,  as  to  the   **  instrumental  and  observational  errors,"  it 

?ms  to  me  that  the  only  source  of  error  to  be  feared  is   the 

c  V»  singing  of  the  indices  of  retraction  of  the  prism,  which  perhaps 

xi^^;Q;ht  be  produced  by  variations  of  temperature.     As  to  actual 

iini-^trumental  errors,  such  as  the  flexure  of  the  tube,  for  example, 

"^^  *^y  are  eliminated  in  great  part,  thanks  to  this,  that  the  velocity 

sought  is  deduced  from  the  variation  of  the  length  of  the  spectrum 

be-tM'een  two  particular  rays  and  not  from  isolated  displacements. 

^^^oondly^  as  to  the  positions  of  the  comparison  stars  *'  which 

^^g:ht  be  in  different  parts  of  the  sky,"  I  ought  to  say  that  if  the 

^^thod  is  practicable  (and  I  regret  that  I  am  not  able  myself  to 

^Pply  it,  not  having  the  necessary  means   at  my  disposal),  one 

c^uJd  nieasure  the  radial  velocity  of  stars  much  fainter  than  of  the 

8ooou(i  magnitude,  and  therefore  one  could  always  choose  stars 

4*-iite  close  together. 

Thirdly,  as  to  the  small  number  of  rays  available  for  measure- 

f^^^t  in  stars  of  Type  I.,  I  would  remark  that  the  same  objection 

"^Ads  good  to  the  measures  of  Prof.  Yogel.     But  experience  has 

stiown  that  although  these  determinations  are  inferior  to  the  deter- 

^  Nations  of  the  velocity  of  stars  of  Type  IL,  this  difference  is 

P^  great.     To  this   I  would  add  that  with  a  prism  before  the 

,  J**ct-glass  one  would  have  many  more  lines  than  upon  the  plates 

^^ined  by  the  spectrograph  of  Prof.  Vogel ;  tor  example,  the 
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in* 


photographs  of  the  spectrum  of  a  Lyrae  made  by  Prof.  Pickerin,^^  ^^m-m- 
show  a  quantitv  of  lines  which  are  not  geen  on  the  last-mentionec^-.^  ^.__    '\ 


spectroj]jrains. 

Besides  this  there  will  be  this  advantage  in   the  ne w  methoiFl» ,-^ ^.    , 
that  instead  of  the  hydrogen  lines,  which  are  always  diffiKsed  an.#-^^^        \ 
large  in  Type  I.,  one  could  use  the  lines  of  other  rays,  for  example  J^^-T^    ' , 
those  due  to  magnesium,  which  are  very  clear  and  fine  in  tl/^  '.  ' 

niaioritv  of  stars. 

It  is  probable  that  the  new  obiect-gl asses  of  Mr.  Dennis  Tavl  F-r-^  ^^   i 


will  be  of  the  greatest  value  for  investigations  of  this  kind,  as  tli^X^   ^' '. 
give  a  very  long  spectrum.  Yours  very  truly, 

.    ,   ^  ;     1  rki  i  ArT^MIE  OrBIXSKY.  ^^-  ^^... 

asfrononiical  Observatory,  ^   -«-«k.l, 

Odessa,  1895,  ^^P^-  2.6. 

Gentlemen, — 

Allow   me   to   call   attention    to   a   slight   oversight   tJ"  ^\ 

occurred  in  the  editorial   introduction  to  the  abridged  articW^— .r'/ji  ' r 
i\I.  Orbinsky  on  a  *' New  Method  of  Determining  the  Velo  <z:^^  oe/>p 
of  Stars  in  the  Line  of  Sight,"  on  page  303  (August  number-riK:  -r)  q^ 
this  journal. 

The  statement  is  made  that  the  method  is  **  based  on  the  fact 

of  the  irrationality  of  dispersion  of  a  prismatic  spectrum."  it 

will  readily  be  seen,  however,  that  this  is  not  the  case,  and  "  "^/lat 
the  method  would  apply  eqnally  well  if,  instead  of  an  objectm  ive- 
prism,  an  *' objective-grating ''  were  employed;  that  is,  if  a  l»:»r^e 
transmission-grating  were  placed  in  front  of  the  object-glas^  ^f 
the  telescope.  It  may  be  mentioned  in  passing  that  experim^f*'*"^^ 
have  been  made  with  objective-gratings  by  various  observers,  1^^^ 
in  general  the  light  of  the  stars  is  insufficient  to  permit  "^  ^\ 
ein])loyment  of  sufficiently  high  dispersion.  For  the  purpose  ^ 
sifting  out  high  velocities  in  the  sight-line,  however,  it  is  poss^i  t>ie 
that  such  plates  might  be  of  some  service.  ^ 

A  plan  for  making  objective-prism  plates  available  for  vela^'"* 
determinations,  identical  in  principle  with  that  now  proposed 
M.  Orbinsky,  occurred  to  me  some  time  ago ;  and  in  a  letter  s 
to  Professor  Pickering  in  1893,  I  suggested  that  the  differen 
displacements  of  all  sufficiently  bright  stars  on  a  plate  be  obtai 
by  reference  to  the  spectrum  of  one    star  on  the   plate  w 
velocity  ^^as  known.     This  would  simply  require  that  the  per[' 
dicular  distance  between  the  F  lines   in  the  two  spectra  (tifc 
])air-wise)  be  compared  with  the   perpendicular  distance  bet\t^ 
(r-ay)  the  K  lines.     In   the  computation  the  irrationality  of 
persion  must  be  taken  into  account,  but  the  method  canno 
said  to  be   based  upon  it.     A  preliminary  computation,  for 
stars  whose  sight-line  velocity  is  known,  has  shown  that  the 
placements,  though  small,  are  measurable  quantities. 

Dartmouth  CoUoae,  Hanover,  N.II.  Truly  yours, 

1895,  Sept.  23.  EdwIX  B.  Fbo 


[Prof.  Frost   is  quite  correct.     The  principle  of   the  metr 
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inder  discussion  depends  on  the  fact  that  a  given  motion  in  tho 
ine  of  sight  is  represented  hv  a  different  amount  of  linear  dis- 
lacement  for  different  lines  in  the  spectrum.  In  the  case  of  an- 
bjective  grating,  there  would  of  course  be  no  irrationality  of  dis- 
ersion.  But  if  a  grating  should  ever  be  used  for  this  research,  an 
bjective  prism  would  have  the  advantage,  as  the  difference  of 
isplacement  to  be  measured  would  be  larger  than  with  the  grating, 
.nd  this  difference  would  practically  depend  on  the  irrationality  of 
ispersion  of  the  prism.  The  sentence  as  it  appeared  was  therefore 
ot  strictly  accurate,  but  we  hope  was  not  sufficiently  erroneous  to 
lislead. — Eds.] 

Discovery  of  Small  Planets :  small  Perihelion  Distances 

of  a  few. 

Gentlemen", — 

On  the  last  occasion  before  that  which  has  just  taken  place 
I  at  the  meeting  of  the  British  Association  was  held  at  Ipswich, 

was  presided  over  by  the  Astronomer  Royal,  afterwards  Sir 
eorge  Airy,  in  185 1.  A  passage  in  his  opening  address  cannot 
it  raise  a  smile  amongst  astronomers  in  these  days  when  we  are 
»  accustomed  to  the  announcement  of  the  discovery  of  small 
anets  that  a  new  one  excites  but  languid  interest.  '*  The  dis- 
jvery,*'  he  remarked,  "  for  which  the  year  will  be  most  frequently 
ted  is  that  of  three  additional  planets,  included  in  the  same 
anetary  space — between  Mars  and  Jupiter — in  which  eleven* 
hers  had  been  previously  found.  The  last  of  these  (Irene),  dis- 
vered  by  Mr.  Hind,  observer  in  the  private  observatory  of 
r.  Bishop,  forms  the  fourth  of  his  list,  and  makes  his  number  the 
eatest  that  any  one  man  has  ever  discovered."    This  was  written 

July  1 85 1,  and  by  "the  year"  is  evidently  meant  the  year 
nich  had  elapsed  since  the  preceding  meeting  of  the  Association 
.d  been  held.  For  the  eleventh,  Parthenope,  was  found  in  May' 
150,  and  Irene,  the  fourteenth,  in  May  1851.  Before  July  of 
at  year  was  out,  De  Ga^sparis  equalled  Mr.  Hind's  number  of 
scoveries  by  detecting  Eunomia,  No.  15.  Four  was  then  the 
eatest  number  of  planets  which  any  one  man  had  discovered ; 
t  Dr.  Palisa*8  have  since  reached  82,  and  those  of  M.  Charlois 
lade  by  the  photographic  method)  have  nearly  equalled  this,  his 
t  being  apparently  78  in  number,  so  that  these  two  observers 
ve  scored  160  new  planets  between  them.  And  as  to  a  year 
ing  noted  for  the  discovery  of  three,  several  recent  years  have 
tnessed  the  addition  of  more  than  twenty  ! 
>Ir.  Ledi;er  was,  I  believe,  the  first  to  point  out  some  years 
o  that  ^Ethra,  No.  132,  which  was  discovered  in  1873,  comes 
len  in  perihelion  within  the  orbit  of  Mars.  He  has  recently 
lied  my  attention  (by  letter)  to  the  fact  that  two  of  the  more 
cently  discovered  planets  do  the  same,  and  come  a  little  nearer 
e  Sun  than  .Ethra.  For  the  perihelion  distance  of  the  latter 
about  I -66 1  ;  those  of  Brucia  No.  323  and  of  No.  391  are  aboulr 
VOL.  XT  in.  2  L 
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1*564  and  1*562  respectively.  These  numbers  exceed  indeed  the 
mean  distance  of  Mars,  which  is  1*524,  but  they  are  smaller  than 
his  aphelion  distance  from  the  Sun,  which  amounts  to  i*666. 

Yours  faithfullv, 
Blacklieath,  1895,  Sept,  20.  AY.  T.  Lynn. 

Daylight  Occultation  of  B.A.C.  6127. 

Ge>'tlemen, — 

Among  the  predicted  occultations  for  August,  kindly  sei 
to  me  by  Mr.  Joseph  Brooks,  F.R.A.S.,  of   the  local   Trigon 
ni«4rical   Survey,   was  one   of   l^.A.C.   6127,  a  star  of  the   fif 
magnitude,  for  the  29th.    The  predicted  mean  times  for  the  phasfc. 
were  4^  15'"  9"  and  5*^  26°^  31".     As  both  phases  would  occur  " 
full  sunliglit,  I  had  little  hope  of  observing  them  with  so  small  ^ 
aperture  as  8  inches.     Considering,  however,  that  the  Moon  \^ — 
in  that  part  of  the  sky  opposite  to  the  Sun,  I  made  the  attem 
With  a  power  of   138  diameters,   the  lowest  belonging   to   t 
Cooke  filar  micrometer,  I  sought  in  vain  for  the  star  during 
few  minutes  before   the  disappearance.      1  now  substituted 
square  bar-micrometer,  which  has  a  much  lower  power,  and  at  1=- 
succeeded  in   finding  it.     Its  brightness  was  about  equal  to  tL 
of  the  faintest  point  on  the   Moon's  illuminated  surface,  an(^ 
was  obliged  to  keep  my  eye  intently  fixed  on  it  in  ordur  to  eusi— 
an  exact  observation  of  the  disappearance.     This  phase  was  w 
observed,  and  was   instantaneous  at  4'^  15™  8'*'6,  local  mean  tii 
The  square  bar-micro?neter  is  furnished  with  diagonal  threads.    ( 
of  these  had  been  so  adjusted  as  to  be  parallel  to  the  star's  diui 
path,  and  the  disappearance  itself  w  as  noted  close  to  this  thre 
Keeping  the  telescope  clamped  in  declination  the  thread  servei 
point  out  the  place  on  the  ^NToon's  bright  limb  where  the  star  w 
emerge,  and  I  had  the  satisfaction  of  observing  the  n^appeara- 
at  5*'  26'"  2i*'"7  local  mean  time.     Jn  consequence  of  the  declii 
altitude  of  th(^  Sun  and  the  increasing  altitude  of  the  Moon 
star  was  nuire  distinct  at  the  reappearance.     The  Sun's  upper  1 
was  observed  to  disappear  behind  the  visible  horizon  six  mini 
six  seconds  after  the  star's  reappearance.     As  the  observatior 
an  occultation  of  a  star  of  so  low  a  magnitude  as  the  5th  in 
daylight    is    probably  a  rare  one,   I    have  thought   it  would 
interesting  to  record  my  experience  in  your  journal. 

Yours  faithfully, 

Windsor,  X.  S.  Wales,  JoiIN  TedBU" 

1S95,  Sei)t.  7. 
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OBSERVATORIES. 

Cape  Observatory. — Dr.  Gill's  Report  for  the  year  1894,  \\ 
has  just  reached  us,  naturally  begins  with  a  reference  to 
munificent  gift  of  Mr.  Frank  McClean.     This  telescope  will 
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hotoc^phic  object-glass  of  24  inches  aperture  and  2  2;J  feet 
il  length,  and  will  be  provided  with  an  objective  prism  of  the 
e  aperture  having  a  refracting  angle  of  7^  degrees.  Mounted 
illel  to  this  there  will  be  a  visual  telescope  of  18  inches  aperture 

2  2i  feet  focal  length.     A  spectroscope  and  an  observatory  of 
t  construction  are  also  included  in  the  gift.     Sir  II.  Grubb  is 
'cted   to    have  the  instrument  completed   before   the  end  of 
5. 
'r.  Gill  then  proceeds  to  point  out  the  insufficiency  of  the  staff 

says  ''the  whole  question  of  the  Observatory  establishment 
'ssary  for  the  uninterrupt(*d  and  systematic  reduction  and 
!ication  of  results,  and  the  orderly  conduct  of  its  general 
ness,  requires  careful  consideration.  I  propose,  in  1896,  to 
ct  the  attention  of  the  Lords  Commissioners  of  the  Admiralty 
['  particularly  to  the  subject." 
s  rei^ards  the  astronomical   observations,  we  are  glad   to  see 

work  with  the  Transit-Circle,  which  had  been  to  some  extent 
)ntinued  in  1893  and  1893,  has  now  been  resumed  with  full 
ur.  and  that  4S18  transits  were  observed  and  5063  observa- 
•^  of  (iHC'lination  made. 

r.  Finlay  detected  and  observed  Tempel's  second  periodic 
't,  and  Gale's  comet  was  observed  on  15  nii^dits.  With  the 
:h  telescope  512  observations  were  made  for  aberration  and 
1 20  of  latitude.  The  heliometer  was  not  in  use. 
s  regards  the  Astrographic  work.  Dr.  Gill  re])orts  that  *'  After 
•ting  all  plates  of  insufficient  exposure,  or  which  are  otherwise 
y,  only  70  of  the  Catalogue  plates,  out  of  1632  areas  assigned 
he  Cape,  remain  to  be  done.  Of  the  chart-plates  263  have 
passed  as  satisfactory."  A  number  of  plates  were  also 
)sed  *'  for  determination  of  the  distortion  of  the  optical  field 
omparing  th(^  photographic  results  with  the  co-ordinates  of  the 
s  derived  from  the  discussion  of  the  heliometer  and  meridian 
rvations  which  were  made  in  the  years  1889  and  1890,"  and 
determine  independently  a  series  of  corrections  to  the  star- 
es derived  from  the  previous  discussion.'' 
lie  publications  parsed  through  the  press  during  the  year  are  : 

Cape  General  Caraloij^iie  for  1885,  containing  the  mean 
places  of  1 7 13  stars,  derived  from  Observations  made 
b»'tween  1879  "ISS5  ; 

A  Catalogue  of  104  Southern  Circumpolars  ; 

The  Annual  Kesults,  1885-87,  bound  in  one  volume; 

the   work  of   printing  the  '  Southern  Photographic  Durch- 
terung  of   152.500  Stars'  was  commenced,  as  well  as  portions 
le  '  Kesearclies  ou  the  Solar  Parallax.' 
e  note  that  the  Time  Service  is  increasing. 


KLBOURNE. —  It  is  somc  time  since  we  have  had  occasion  to 
'  mention  of  this  observatory.  In  April  1893  we  devoted 
"dl   pages  to  an  article  giving  a  history  of  the  work  of  the 
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institution  since  its  foundation,  and  in  which  we  regretted  th 
policy  of  retrenchment  compelled  by  the  financial  state  of  th 
colony.      Since   then   we   have   seen   no   publications   from    th 
observatory    until   recently,   when   we   received   two  Reports  ot: 
the  Board  of  Visitors  combined,  covering  Mr.  Ellery's  reports  fro 
1892  {September  to  1895  May  30. 

8everal  changes  in  the  statf  tending  to  diminish  its  strength  a 
mentioned  in  these  reports.     In  the  first  place,  on  1895  June  3 
Mr.  EUery  resigned  the  office  of  Government  Astronomer,  whicT 
he  has  held  since  the  observatory  was  established  in  July  185^ 
and  has  been  succeeded  by  Mr.  Pietro  Baracchi.     Mr.  Baracc 
has  held  the  post  of  Chief  Assistant  since  September  1892,  whe^ 
Mr.  White,  who  formerly  filled  the  office,  retired  on   pension, 
did  another  senior  assistant,  Mr.  Moerlin.     The  vacancies   thi 
caused  have  not  been  filled  up,  and  other  retirements  have  tak 
place,  in   accordance  with  the  scheme   of   retrenchment.      T 
Visitors  naturally  express  their  appreciation  of  Mr.  Ellerj's  lo 
and  efficient  service,  and  have  arranged  that  he  shall  not  at  on- 
leave  the  Astronomer's  quarters,  so  that  the  new  Dii*ector  w^ 
still  have  the  benefit  of  his  advice  and  help. 

The  details  of  the  work  done,  given  by  Mr.  Ellery,  do  not  sh 
great  signs  of  the  straitened  circumstances  of  the  observato 
The   total   number  of   meridian   observations   made    durius:  t 
thirty-three  months  covered  by  the  report  were  in  E-.A.  8633, 
N.P.D.  4685,  which  compare  favourably  with  the  average  of  previc 
years.     The  Great  Telescope  was  used  in  1893  for  examination 
the  nebula  in  Argo,  the  object  on  which  it  has   been   so  of 
turned   during  its  career,  and  in    1894  physical  observations 
Mars  were  made  with  this  instrument.     This  telescope  used  to 
put  at  the  service  of  visitors  to  the  observatory  on  several  nig^ 
in  each  mouth ;  but  of  late  this  arrangement  has  had  to  be  c 
tailed,  owing  probably  to  the  reduction  of  the  staff. 

The  photographic  services  have  been  continued  with  only  sli^ 
diminution.     Sun- pictures  were  taken  whenever  weather  permit 
during  the  years  ending  September  1893  and  1894,  the  numb-- 
being  respectively  141  and  134.     Since  the  latter  date,  for  pe 
niary  reasons,  it  has  been  the  practice  to  take  photographs  o 
when  there  were  signs  of  solar  disturbance.     The  number  ta 
under  this  arrangement  is  70.     For  the  work  of  the  Astrograp 
Chart,  to  which  it  may  be  remembered  Melbourne  is  contribut 
the  Zone  65"  to  90°  S.  declination  (1149  plates),  898  plates  h 
been  taken  for  the  catalogue  series  and  40  for  the  chai't  series, 
micrometer  has  been  obtained  for  measuring  these,  but  little  1 
been  done  in  this  direction  beyond  experiments. 

The  testing  of  chronometers  and  other  instruments  and 
system  of  time  distribution  have  been  carried  on  as  before,  exc 
for  the  change  necessitated  by  the   adoption  of   the  zone-ti 
system  on  February  i  last,  which  makes  Melbourne  time  10  ho 
fast   on   Greenwich   instead  of   9''  39"'  54'.     The  magnetic  a 
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leteorological  observations  have  been  macle  as  usual,  but  the 
rinting  of  the  results  and  reports  has  had  to  be  condensed, 
rhich  Mr.  Ellery  thinks  an  improvement,  but  he  apparently  does 
ot  acquiesce  in  this  economy  of  printing  when  applied  to  astro- 
omical  results.  lie  says : — '*  As  regards  publication  of  our 
stronomical  work  nothing  has  been  done  since  vol.  vii.  was  piib- 
.shed  in  1888,  as  for  reasons  of  ecouomv  it  was  desirable  to  limit 
ur  demands  on  the  Government  Printer  as  much  as  possible, 
t  has  been  our  custom  to  })ublish  an  annual  volume  of  our  raeri- 
ioual  observations  with  an  annual  catalogue  deduced  therefrom, 
nd  in  1870  and  1880  a  ten-year  star  catalogue  was  issued.  The 
Innual  Catalogues  for  the  years  1884  to  1893  are  ready  for  the 
•rinter  and  that  for  1894  is  nearly  complete;  but  under  existing 
ircumstauces  1  think  it  will  be  the  best  course  not  tx)  continue 
he  yearly  volumes  and  catalogue,  but  to  combine  the  whole  into 
•ne  general  catalogue,  in  which  case  it  would  ])robably  be  best  to 
elay  a  little  longer  and  bring  it  up  to  the  epoch  1900."  To  which 
atalogue  we,  doubtless  in  common  with  the  astronomical  world, 
ook  forward  with  expectant  interest. 


PUBLICATIONS. 

Mr.  SxAyLEY  ox  the  Nebular  Tueoey*. — This  work  does 
lot  lend  itself  easily  to  the  reviewer.  By  the  nature  of  the  case, 
t  consists  to  a  large  extent  of  speculations  and  suggestions.  But 
vhen  these  are  offered  as  the  results  of  long-continued  thought 
)y  a  writer  imbued  with  the  scientific  spirit,  they  invite  our 
'arnest  attention,  and  unquestionably  all  future  discussions  of  the 
iubject  must  take  account  of  the  views  and  reasonings  here  placed 
)efore  us.  The  introductory  chapter  naturally  contains  an  his- 
orical  sketch  giving  a  survey  of  the  views  of  Wright,  Kant, 
Descartes,  ILerschel,  Laplace,  Helmholtz,  Faye,  and  others.  The 
lutlior  |)asse8  on  to  consider  the  conditions  of  matter  possibly 
Lctive  in  the  condensation  of  an  extensive  system  of  cosmic 
H'hulre — for,  in  speculations  of  this  kind,  our  solar  nebula  cannot 
)e  considered  ind<^pendently,  but  as  part  of  a  general  system  of 
lebuke.  Quoting  a  suggestion  of  Sir  Benjamin  Brodie  with 
v<nir(l  to  a  former  uider  division  of  matter  than  that  of  the 
itomic  state,  Mr.  Stanley  savs  : — 

"  I  propose  the  word  /tn^uma  to  specially  define  this  most 
itteiuiated  form  of  gaseous  matter  which  may  have  pervaded 
space,  composed  of  any  or  all  the  chemical  elements,  and  which 
represfuted  the  state  of  infinite  diffusion  proposed  by  Helmholtz. 
This  matter  would  be  transparent  and  not  be  visible  in  any  form 

*  Notes  on  the*  Nebular  Theory  in  relation  to  Stellar,  Solar,  Planetary, 
Cometary.  and  Geological  Phenomena.'  By  William  Ford  Stanley,  F.R.A.S., 
F.G.S..  ic.     (  K«'i;an  Paul,  Trencli,  Trvibner,  and  Co.) 
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except  when  undergoing  chemical  combination  or  in  condensation 
to  form  the  visible  nebula.  The  pneuma,  in  condensing  to  form 
the  nebula,  may  be  assumed  to  develop  heat  and  electrical  excita- 
tion, which  renders  the  nebula  condensed  therefrom  incandescent 
at  the  time."  Justifying  himself  for  introducing  a  new^  term 
rather  than  adopt  that  of  the  "  primitive  fluid  "  of  Lord  Kelvin  or 
the  "  protyle ''  of  Mr.  Crookes,  the  author  goes  on  to  state  that 
"  the  idea  hen 'in  intended  to  be  expressed  by  pneuma  is  that  it  is 
an  active  substance  composed  of  units  which  represent,  separately 
or  in  combination,  all  the  various  properties  of  matter.  These 
separate  distinct  elements,  of  which  there  are  assumed  to  be  a 
much  greater  number  than  that  of  our  acknowledged  chemiral 
elements,  may  amount  possibly  to  10,000  or  more  factors  or 
varieties.  Upon  this  proposition  it  is  more  probable  that  chemical 
elements  may  be  split  up  into  many  more  elements,  than  that  they 
may  hereafter  be  reduced  in  number  by  finding  any  more  gene- 
rally specialized  constituent  material  or  atom." 

The  next  chapter  deals  with  the  formation  of  nebulae  from  the- 
original  pneuma  system  ;  and   the  fourth   passes  on  to  the   con- 
densation to  a  solar  centre  and  the  formation  of  planetary  and 
comet ary  orbits.     A  discussion  follows  of  the  mechanical   pnn- 
ciples   upon   which   our   solar-planetary  system    may    have    been 
formed,  adopting  the  theory  proposed  by  Laplace,  but  suggesting- 
some   modifications  in  detail.     From  the  known  distribution   oF 
bodies  in  the  solar  system,  certain  deductions  are  inferred  with^ 
regard  to  the  probable  form  of  the  original  planetary  nebula ;  and 
suggestions  are  offered  to  account  for  the  direction  of  rotation  oF 
the  Sun  and  planets.     The  revolutions  of  the  satellites  and  comet^^^ 
are  considered  in  the  eighth  and  ninth  chapters;  after  which  th^ 
book  is  chiefly  concerned  with  the  formation  of  the  Earth   itself ^^ 
considered  as  a  model  or  specimen  planet. 

AVe  have  not  spac(^  to  enter  at  any  length  into  this  concludin 
portion,  which  is  necessarily  more  related  to  geological  than  t 
astronomical  science;  but  it  will  be  found  replete  with  interest 
and  the  author's  suggestions  are  at  any  rate  deserving  of  earefu 
study,  particularly  with  regard  to  glacial  and  other  periods.  1 
the  sixteenth,  the  final  chapter,  he  treats  of  geological  period 
correlated  with  astronomical  phenomena;  and  it  is  consolinor  t 
find  that  he  thinks  it  probable  that  the  world-Hfe  upon  our  Eart 
will  be  longer  than  the  15  millions  of  years  suggested  bv  th 
theory  of  Jlelniholtz  for  the  Sun  to  decrease  in  volume  till  i 
becomes  of  the  density  of  the  Earth. 

As  we  remarked  at  first,  it  is  diilieult  to  give  a  clear  idea  of 
work  of  this  kind  in  the  compass  of  a  short  review;  but  we  ci 
confidently  assure  our  readers  that   their  time  will  not  be  waste 
in   endeavouring   to   obtain    one    for   themselves    by   actual    an 
repc^ated  p<M'usal. 

The    author    in    his    preface    acknowledg«^s    his    obligations    t 
Mr.  Crookes,  F.E..S.,  and  Prof.  Fitzgerald,  F.K.S.,  for  suggestions 
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d  to  Mr.  W.  T.  Lynn  for  help  in  preparing  the  book,  which  is 
:onsideriible  guarantee  of  the  accuracy  of  the  work. 

It  might  b?  thought   that  sufficient  had  already  been  written 

bout   the   family  of  llerschel.     In  her  latest  work*,  however^ 

I3Iiss  Agnes  Clerke  has  shown  that   the  subject  is   not  yet  ex- 

^tiausted,  hut  re-tells   the  well-known  story  and  anecdotes,  with  a 

df^reshripss  oi  treatment  giving  to  them  the  charm  of  novelty,  and 

!fcias   added  nnich  which  is  not  so  well  known,  thus  making  a  book 

rMreniarkable  lx)th  for  its  literarv  style  and  for  its  instructiveness. 

It  is  Sir  William  Herschel  who  naturally  occupies  the  greater 
"f^VLVt  of  the  book.     Miss  Clerke  shows  us  the  intimate  life  of  the 
reat  astronomer  as  the  musician  at  Bath,  where  astronomy  was 
nly  an  arduously  followed  relaxation  from  professional  duties; 
X    the  dilapidated  bouse  at   Datchet,  where  his  primary  duty  was 
o    gratify  the  royal  taste  for  astronomy,  but   where  he  supple- 
neiited  the  small  income  received  from  the  King  by  the  proceeds 
f   an    optician's  business  of  considerable  extent  t  ;  and   later  at 
lough,  where  he  was  able  to  follow  his  chosen  science  under  cir- 
uni stances  more  easy  and  more  dignified,  receiving  visitors  drawn 
xoni  the  highest  social  and  scientific  circles. 

An  advantage  that  this  biography  has  over  some  is  that  the 
ork  of  the  |)erson  whose  life  is  b(*ing  set  down  is  written  by  a 
-|>ecialist  on  the  subject.  In  writing  of  the  work  of  Sir  William 
erschel.  Miss  Clerke  has  given  a  history  of  the  state  of 
stronomy  at  the  close  of  the  eighteenth  century  and  the 
^ginning  of  this,  which  may  be  taken  as  a  fit  prologue  to  her 
^^^' ell-known  book.  Moreover,  she  points  out  in  an  instructive 
rtaapter  the  intiuence  of  llerschel's  work  on  modern  astronomy. 
I'l^at  it  is  to  William  Herschel  that  we  are  indebted  for  the  filar 
ierometer;  that  his  large  telescope  was  the  prototype  of  the 
3— foot  reflector  and  giant  refractors  of  to-day;  that  his  sug- 
g'e-Ntion  of  a  group  of  stars  clustering  in  space  about  our  Sun  has 
t>^^n  veritied  to  some  extent  by  Dr.  Gould  and  others;  and  that 
"^li^  Astrogniphic  Chart  now  being  made  may  supply  a  gauge  of 
^"*^'  skies  by  magnitudes,  by  which  may  be  studied  the  *' con- 
^^''Uction  of  the  heavens"  on  the  plan  initiated  by  Herschel. 

lu  her  preface  to  the  book  Miss  Clerke  modestly  says :  "Sir 
*^  ^liri  Herschel's  life  has  vet  to  be  written."  We  feel  inclined  to 
^^>'  that  \^e  scarcely  see  in  what  respect  the  biography  now  before 
^*=s  falls  short.  The  life  of  the  younger  Herschel  was  that  of  a  man 
^^  ^i  i"8t-cla^s  attainments  and  of  circumstances  which  permitted  him 
^^  cievote  himself  entirely  to  science;  and  possibly  Miss  Clerke 
^^i-^aiis  that  the  work  of  such  a  man  could  not  be  contained  in  a 

^  *  The   llersichels  and   Modern  Astronomy,'  by  Miss  A.  M.  Clerke.     The 

^^itijry  Science  Senes.     fCasaiell  and  Cu.,  London.)     1895. 
^  Jt  may  not   be  generally  realized   how  extensire  this  business  was.     "We 

^^  ^ «  "Id  that  he  receive<i  ^'31 50  for  one  teles>eo{)e,  i.*23io  for  two  smaller  ones,^ 
^  ^he  coiiimisisions  that  he  executed  were  innumerable. 
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book  of  this  size.  It  may  be  so ;  but  we  do  not  hesitate  to  say 
that  the  chapters  on  Sir  John  Herschel  give  as  perfect  an  account 
as  could  be  wished  for  in  a  book  for  general  reading  such  as  this. 

To  the  other  character  of  the  book — Miss  Caroline  Herschel — 
one  chapter  only  is  assigned ;  but  her  personality  pervades  the 
accounts  of  the  lives  of  both  her  brother  and  nephew.      Miss 
Olerke's  apt  description  of  her  as  the  "  Cinderella  sister  "  seems 
suitable  ;  but  would  not  the  character  of  the  "  good  fairy ''  be  mor 
appropriate  to  the  lady  who  not  only  set  in  fair  order  the  multi 
tudinous  observations  of  her  talented  brother,  but  also  obtained 
baronetcy  for  her  nephew?     If  this  book  has  done  nothing  els 
it  certainly  has  shown  in  a  lovable  light  the  character  of   Mis 
Caroline  Herschel. 

We  trust  that  this  sketch,  though  brief,  is  sufficient  to  make  .^ 
clear  that  the  book  is  one  to  be  bought  and  read. 


Doublk-Star  Measures. — We  have  received  two  sets  of  doiL 
star  measures  from  observers  whose  early  publication  of  their  w 
it  is  a  ph^asure  to  note.     So  recently  as  1894  June  we  had  occa^ 
to  complimeQt  Prof.  Glaseuapp  on  his  measures  of  southern  dou 
made  during  his  summer  holiday  of   1893.     It  appears  that  oi*^ 
return  from  Abastouman  he  set  about  constructing  a  small 
servatorv  at  Domkino,  in  the  Cxovernment  of  St.  Petersburcr^ 
the  9-1  refractor,  and  managed  before  returning  to  his  Univei — 
duties  to  make  over  200  measures. 

His  summer  vacation  of  1894  was  spent  at  Domkino,  and  du 
the  period  June  30-Sept.  23  he  secured  about  650  additi 
measures.  These  observations,  together  with  some  inadt 
St.  Petersburg  / 882-89  with  a  4-inch,  and  some  made  at  Dom 

*  Neiie  Beitriige  ziir  Begriinduns:  einer  Modemen  Seleuo2;i-a])hie  und  So 
logic,  gesammelt  aul  eeiner  Privat stern warte  zu  Kaiserslautern,  von  Phil.  F 
Leipzig,  1895. 


las 


A  Lunar  Atlas*. — We  have  latelv  received  a  handy  series 
twenty-five  charts  showing  selected  regions  of  the  Moon's  surf 
made  by  Herr  Phil.  Fauth,  of  Kaiserslautern.     The  author  hr 
used  photography  in  the  construction  of  these  charts  to  make  ^^ 

it  were  the  ground-plans,  but  has  filled  in  the  details  from  e.^  \^ 

observations  at  the  telescope,  which  appears   to  be  an  excell^^i^^^^nt: 
method,  as  it  is  not  open  to  the  objection,  sometimes  urged  agni  n^t 

lunar  photography,  that   the  plate  itself   is  responsible  for  the 

appearance  of  some  lunar  details  which  are  not  seen  by  the  f  v>^. 

The  atlas  is  accompanied  by  text  descriptive  of  the  regions  nhari  ^i\ 

and  the  book,  which  is  in  fact  the  result  of  Ilerr  Fauth's  work  for 

the   years    1893    and     1894,    also    contains    some    miscellanc  ous 

researches  by  him  on   lunar  matters,  on  Jupiter  in  1893,  anc^ an 

investigation  of  the   limits  of  magnitude  of  stars  as  seen  by  t  TJe- 

scopes  of  different  aperture. 


N'ov.  1895.] 


Notes, 


403 


n  1889  with  a  6|-inch — altogether  about  600  stars — Prof.  Glase- 
lapp  has  now  pubHshed  as  his  3rd  series  of  double-star  measures  *, 
ind  we  gather  that  while  this  ^^ork  was  passing  through  the  press 
le  was  also  busj  spending  his  1895  summer  vacation  in  compiling 
I  4th  series. 

The  second  set  t  is  from  Mr.  AV.  Maw,  who,  after  a  bus}'  pro- 
'essional  day,  returns  to  Kensington  and  his  6-inch  refractor,  and 
inds  his  needful  recreation  in  measuring  stars  badly  wanted  and 
near  the  limit  of  his  telescope. 

Mr.  Maw's  contribution  of  100  stars  includes  50  between  o"'6 
ind  2  "'o  and  16  between  2"'o  and  3"'o. 


NOTES. 

Comet  Notes. — Ast.  Nach.  3312  contains  a  further  investigation 
z)f  tlje  orbit  of  Holmes'  Comet  (1S92  III.)  by  H.  J.  Zwiers.  The 
t"ollowing  are  the  elements  for  the  next  return  after  applying 
perturbations  by  Jupit-er  and  Saturn  : — 

Epoch  1899  ^^^'  i2^-o  G.M.T. 
M      ....      I24i274"'4 

^ 345'47'5in 

8 Z3^    A2,  2>^    \  1899-0. 

i     20    48   15  J 

<p    24    17      2 

M    5i6"-4i2i 

log  q  .  .  .  .        0*55801 

Perihelion  I     o        4-1       ,1 
1,  }  1899  April  2  7"-97 

lassage  J       ^^     r         /    y/ 

An  ephemeris  is  given  from  1898  Feb.  16  to  1S98  Sept.  14. 
ITbroughout  this  period  its  declination  is  40°  or  more  south. 

The  following  elements  of  Swift's  Comet  (1895  I^-)  ^^®  ^7 
3)r.  Berberich  and  Prof,  i^oss  respectively : — 

"T=i895  Aug.  2o'*-8848  Berhn 

M.T. 

167U7'    8" 

....    170    16    17 


Epoch  1895  Aug.  24''-5  G.M.T. 


M 


1895-0. 


2    59 
40    22 


25 
18 


^   502"*654 

log« 0-56583 

Period  . .      7^*06 


i 

log 
Period . 


1895-0. 


a 


491  "-590 
0-57227 

7y-22 


*  '  Mesures  Micronietriques  d'etoiles  doubles  faites  li  St.  P6tersbourg  et  b, 
3)oinkino,  par  le  Prof.  S.  de  Glasenapp.'     St.  Petersburg,  1895. 

+  'Double  Star  Observations,  1862-94/  by  \V.  H.  Maw.  Reprinted  from 
Memoirs  B.A.S.  vol.  li.     London,  1895. 
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The  following  is  a  rough  ephemeris  : — 

R.A.        N.  Decl. 
h    m     8         o       , 

Nov.  I  . .  . .      I   28  37       3  28 
5 29  31       3  34 


R.A.         N.  De<=^ 
h    m      8  o 

Nov.    9 I    30   33 

13 32  39 


We  continue  Engstrom's  ephemeris  for  Faye's  Comet : — 


R.A.  S.  Decl. 

h     ni  8  o       < 

Nov.    2 ....   21  22  32  531 

6. . . .         26  30  5  42 

10 30  52  5  49 

14... .         35  39  5  54 

18 40  54  5  56 


R.A.  S.  De«^  — 

h  m       B  Q 

Nov.  22....     2  T  46    30  5    ■      T 

26 52    24  5     = 

30 58  ^6  5 

Dec.   4. ...   22  5     6  5 

8. .  . .  12     o  5 


The  brightness  is  now  very  slowly  declining.  A.  C.  D.  C. 

Minor  Planet  Notes. — The  unappropriated  number  330  has 
been  assigned  to  1892  X,  discovered  by  Wolf  1892  March  18, 

Planets  BW,  BX,  BY,  discovered  by  Charlois  on  1895  March  21, 
May  18,  and  June  20,  have  been  numbered  402,  403,  404  re- 
spectively. The  suspected  identity  of  BX  with  156  Xanthippe 
has  been  disproved. 

Two  new  planets — CC,  CD — were  discovered  by  AVolf  on  Oct.  13 
and  19  respectively.  A.  C.  D.  C. 


TnE  Constitution  of  Sattrn's  Eings. — Prof.  J.  E.  Keeler's 
spectrograpliic  observations  of  the  rings  of  Saturn,  which  have  been 
described  as  an  optical  demonstration  of  the  fact  that  the  ring- 
system  is  composed  of  a  multitude  of  disconnected  particles,  w  ill 
be  fresh  in  the  memory  of  our  readers.  A  letter  from  Prof.  Keeler 
on  the  subject  appeared  in  the  *  Monthly  Notices'  of  June  last, 
and  another  in  this  maj^azine  for  the  same  month.  Since  then  the 
conclusion  drawn  from  these  observations  has  been  called  in 
question  by  some  authorities — Prof.  Seeliger,  in  Ast.  Nach., 
No.  3295,  and  M.  Deslandres,  in  *  Comptes  Rendus,'  Vol.  cxx. 
p.  i  155, — not  in  such  a  way,  however,  as  to  cast  any  doubt  on  the 
observations  themselves,  but  merely  on  the  reasoning  which 
showed  these  to  be  a  proof  of  the  meteoric  constitution  of  the 
ring  ;  for,  say  the  objectors,  the  appearance  of  the  spectral  lines  as 
seen  by  Prof.  Keeler  does  not  imply  any  separation  of  the  ring  in 
a  tangential  direction — that  is  to  say,  the  same  appearance  would 
be  produced  if  the  ring  were  made  up  of  many  concentric  rings, — 
nor  does  it  imply  separation  in  a  normal  direction  beyond  a  certain 
point. 

Prof.  Keeler  replies  to  these  objections  (xVst.  Nach.,  3313)  as 
follows,  remarking  at  the  same  time  that  he  does  not  wish  to  claim 
for  his  observations  more  significance  than  they  deserve,  but  that 
the  interest  lies  in  their  independence  of  previous  investigations  of 
this  matter: — 
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"  The  observations  show  that  \\ithiii  certain  limits  the  velocity 
at  any  point  on  the  ring  is  that  of  a  free  particle  moving  in 
obe'dience  to  Kepler's  third  law.  Hence  the  ring  is  not  a  solid 
she'e't-,  nor  is  it  made  up  of  two  solid  sheets  separated  by  the  Cassini 
di^'ision,  and  thus  the  explanation  of  the  ring  naturally  suggested 
^y  its  telescopic  appearance  is  shown  at  once  to  be  untenable. 
Tinis  conclusion  1  have  considered  to  be  the  significant  result  of 
tii^  is  pectroscopic  observations,  for  while  it  has  been  rendered  more 
Of  le^ss  probable  by  various  observed  phenomena,  it  has  been 
pr*<3'v-^^d  only  by  mathematical  investigation  of  the  stability  of  the 
ri*^^-  'Sow  between  the  above-mentioned  explanation  and  that 
^^'tiicrb  assumes  the  complete  division -of  the  ring  into  separate 
P^^^tricles  there  is  none  that  can  be  accepted  without  distrust. 
^  *^^«^  liypotheses  of  rigid  and  of  meteoric  structure  are  both  natural 
^'^^^  perhaps  about  equally  probable  without  the  application  of 
•^P^oial  tests,  but  compared  with  these  two  the  intermediate 
">"p>otheses  that  have  been  advanced  are  artificial  or  inherently 
^"^^^I^robable.  1  have  therefore  regarded  the  disproof  of  the  ri^id 
^^*^"*J^oture  of  the  ring,  afforded  by  tliese  observations,  as  practically 
^^^^'-iJ.^'alent  to  a  proof  of  its  meteoric  constitution." 

^t^i'of.  Keeler  claims  that  his  observations  have  equal  right  to  be 
^^^'^sidered  a  ''  proof  "  with  Prof.  Seeliger's  photometric  observations. 
-^^<^i:".  Seeliger  pointed  out  in  i888  that  the  unvarying  brilliance 
^^  tHe  outer  rings  under  all  angles  of  illumination  from  o^  to  30° 
^P"^*^  Vje  explained  on  no  other  hypothesis  than  that  which  assumes 
^^^    i*ings  to  be  formed  of  discrute  satrllites. 

^=«^     Ce^'Tauri. — Mr.  A.  W.  Koberts  has  investigated  the  mass, 

P^^^I>^r    motion,  and    position   of   this  system    from  all  available 

^^^"^clian  observations  at  the  Cape.     Beginning  with  the  measures 

?       il^enderson  in  1832  and  1833,  and  ending  with  those  of  Dr.  Gill 

^  I  S79-81,  he  divides  them  iuto  nine  groups,  and  from  the  nine 

*^^^^^tions  thus  obtained,  in  combination  with  the  orbital  elements 

^^duced  by  himself  (juite  recently,  he  finds  (i)  Position  of  the 

^^^tx-e  of  gravity  of  the  system  for  1880: 

c=  — 60^  20'   2o"'64-J-o"'i3, 
a=i4*'  31"*   27»-537  ; 

^^)  Proper  Motion  in  E.A.  — 7"*29i  and  in  N.  P.  D.  4-o"'75o; 

^3)  Kelative  masses  a^  :  aj  =  5  I  :  49. 

-pv    ^^hese   values    are    almost    identical    with    those    obtained     by 

■^-    Elkin. 

^^ -^Xr.  Roberts  remarks    that  "the  new   Cape  spectroscope  will 

-^'^  lain  a  few  years  yield  sufficient  material  for  another  determination 

j^_^       tbe    relative    masses   of  o^   and   a,  Centauri,  but   unless    the 

^    ^^sures  are  accurate  to  one  or  two  tenths  of  a  mile,  the  new 

^^"rmination  will  l)e  very  httle  better  than  the  present.'' 
c>      ^^iie  total  mass  of  the  system  is  sensibly  equal  to  two  of  our 
^^^^,  so  that  Qj  Centauri  is  very  slightly  heavier  than  our  Sun, 
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and  cij  slightly  lighter.     But  a.^  is  at  present  five  or  six  ti 
brighter  than  a,,  and  accordingly  a^  must  be  intrinsically  brigh 
than  a,.     Further  a.^  is  as  bright  as  our  Sun,  while  a^  is  about 
times  fainter  and  is  therefore  some  distance  on  the  downw; 
track  from  the  dignity  of  a  8un  to  that  of  an  ordinary  planet. 

In  a  further  note  he  gives  an  ephemeris  of  the  relative  positi 
of  a,  and  a^  up  to   igio.      The  comparison   between  Dr. 
orbit  and  that  derived  by  Mr.  Eoberts  shows  the  two  to  be  pra. 
cally  the  same.     The  period  is  81*185  years  and  «  =  ly'yi. 

Both  papers  are  in  the  '  Astronomische  Xachrichten/  3313. 


The  death  is  announced  of  E.  von  Rebeur-Paschwitz  whose  n; 
will  be  remembered  as   associated  with   a  somewhat  httle  Li^^-^d 
instrument,  the  borizoutal   pendulum.     Eebeur-Paschwitz  wa^        at 
lirst  a  student  of   astronomy,  and  made  investigations  with      fcie 
•above-named  instrument  which  were  at  first  of  an   astronoin.i<raI 
character,  but  the  sensitiveness  of  this  instrument,  the  origi"«i»al 
form  of  which  he  improved,  to  earth-tremors  led  him  to  tak^    i^p 
the  study  of  seismology,  in  which  he    became  a  high  authox^'ty. 
He  communicated  frequently  to  the  'Astronomische  Nachricht>^ :», 
and  wrote  an  admirable  summarv  of  his  results  for  the  British 
Association   meeting  of    1893.     Eebeur-Paschwitz   died  a  yo\:MJ^g 
man,  only  thirty-four  years  of  age,  but  a  biographer  has  said   tt*at 
"  he  had  done  work  which  most  men  of  twice  the  age  might  reg^^^^ 
with  satisfaction  as  the  fruits  of  a  Avell-spont  life." 


Dii.  See  has  an  important  paper  in  the  'Astronomische  Xi*-^^^' 
richton,'  Ko.  3314,  on  the  *'  Theory  of  the  determination,  by  tti^"^-^^* 
of  a  single  spectroscopic  observation,  of  tlie  absolute  dimensi<— -^'°^' 
masses,  and  parallaxes  of  stellar  systems  whose  orbits  ai^e  kn 
from  micrometrical  measurements,  with  a  rigorous  method 
testing  the  universality  of  the  law  of  gravitation." 

Eecognizing  ''that  the  apparent  orbit  of  a  double  star  furni^-     .^ 
no  criterion  as  to  the  law  of  central  force,  and  that  a  demonstrH'^— '  ^^^ 

of  the  Newtonian  law  for  the  stellar  svsteuis  is  impossible-,'''  

was  led  "to  consider  the  application  of  the  spectroscope  to  cor**^^^*  ., 
the  node  and  inclination  which  result  from  the  theory  of  gravi"^^-^' 

At  the  outset  he  pays  a  tribute  to  Mr.  F.  E.  Moulton,  of  Chi<-^^^*^' 
for  his  proof  "  that  the  aberrational  orbit  of    a  fixed  star  i^ 
hodograph  of  the  ellipse  in  whicii  the  Eart  h  moves,  and  there f<^^^^ 
circle."    Dr.  vSee  tlien  proceeds  to  prove  this  proposition  and  to  tr>^^^^ 
the  application  of  the  formula},  and  to  give  the  results  of  -^^•- 
lation  in  the  case  of  twelve  well-known  binaries. 

In  fact.  Dr.  See  has  calculated  the  fractional  part  of  the  vel 
in  the  line  of  sight  at  the  epoch  1896" 50,  and  in  t\^o  case^ 
a  Centauri  and  70  Ophiuchi,  where  the  ])arallax  is  well  know 
has  given  the  values  in  kilometres. 

He  remarks  that  "  it  will  probably  be  necessary  to  choose 
which  are  bright  and  approximately  fqual  in  magnitude,  a 
some  observatory  could  obtain  the  spectroscopic  observation. 
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IS,  the  knowledge  gained  would  be  more  valuable  than  all 
determinations  of  parallax  put  together."  The  deter- 
of  parallax  here  proposed  is  independent  of  the  distance 
the  components,  so  long  as  the  angular  diameter  of  the 
}  not  fall  below  o"*2,  which,  according  to  the  double-star 
Burnham.  is  about  the  limit  of  measurement  with  our 
elescopes.     The  possibilities  are  therefore  enormous. 

ETASTE  OF  WiNTER. — The  low  temperatures  experienced 
e  the  24tli  October  have  been  very  remarkable.  The 
lire  has  fallen  Inflow  30  on  four  days,  the  lowest  recorded 
ing  been  27  -4  on  the  28th.  Instances  of  temperatures 
^  are  somewhat  infrequent  in  the  mouth  of  October.  In 
•ars  1 84 1 -1 894  there  have  been  four  such  cases  recorded 
)yal  Observatory  in  each  of  the  years  1842,  1843,  1859, 
d  1887.  The  lowest  recorded  temperature  in  October 
I  lias  been  24°- 7  on  1890,  October  28. 


^.  Wesley  axd  Sox,  of  28  Essex  Street,  Strand,  have 
•atalogue  of  books  on  astronomy,  many  from  the  libraries 
e  Sir  G.  B.  Airy  and  Mr.  A.  C.  lianyard.  That  this  list 
Dmplete  may  be  gathered  from  the  fact  that  it  includes 
is,  all  skilfully  arranged  in  their  proper  sections.  The 
the  circular  would  form  a  good  model  for  anyone  about 
^ue  his  astronomical  library.  We  think  this  price-list 
T  perusal. 

imounced  that  the  University  of  Pennsylvania  is  about  to 
an  observatory  about  five  miles  from  Philadelphia.  An 
uatorial  with  a  spectroscope  is  to  fonn  part  of  the  equip- 
'he  institution  is  to  be  called  the  Flower  Observatory, 
.  Doolittle  is  spoken  of  as  the  tii'st  Director. 


From  ax  Oxford  Note-Book. 

vertisement  of  a  new  novel  entitled  '  Mercia,  the  Astro- 
)yal,'  caught  my  eye  the  other  day,  and  1  invested  five 
I  hope  1  may  save  others  throwing  away  good  money. 
s-  is  of  "  the  Coming  Woman  and  Coming  Conventions, ' 
ingenuity  in  imagination  which  we  have  a  right  to  expect 
author  who  asks  us  to  think  of  the  date  2002  (but 
2  ?)  is  conspicuously  absent.  The  events  might  have 
a  few  thousand  years  ago  instead  of  a  thousand  years 
People  carry  daggers  (electric)  and  fight  duels  (in  flying 
),  and  emperors  are  autocratic  and  profligate,  in  the  most 
)lace  manner.  The  book  is  indeed  utter  trash.  The 
ical  allusions  are  very  few  and  as  worthless  as  the  rest 
3ok.  I  give  one  or  two  here,  because  there  is  a  certain 
in  following  fragments  of  truth  through  their  various 
phoses  even  to  the  grossest  caricature.  Mercia  is  Astro- 
oyal,  women  being  in  2002  quite  equal  with   men.     She 
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was  '•  devoted  to  her  profession  ;  and  so  great  was  ber  enthusiaj 
that  for  fully  six  months  in  each  year  she  made  her  observatio 
of  the  heavens  all  night  long,  snatching  only  an  hour  or  two 
the  daytime  for  sleep.  She  had  discovered,  with  the  aid  of  t- 
powerfnl  instrument  that  Geometrus,  her  chief  assistant  asti 
nomer,  had  invent<3d,  the  existence  of  a  number  of  new  plam 
which  revolved  round  one  of  the  principal  suns,  hitherto  u 
known.''  She  and  Geometrus  were  in  love  with  each  other ;  t 
**  it  w  as  a  law,  or,  rather,  a  regulation,  which  was  strictly  enforci 
that  no  Astronomer  to  the  Emperor  might  marry."  Hence  c( 
plications  ;  for  the  Emperor  came  to  learn  from  Mercia  " 
cause  of  this  cliange  of  temperature,  not  only  in  my  dominio- 
but  throughout  the  world.  For  three  successive  years  an  extre^ 
cold  had  prevailed  each  season."  Mercia  replies  :  ''  Some  sen« 
internal  changes  are  taking  place  ^^•i^hin  the  body  of  our  S 
Great  caverns,  about  one-fourth  of  the  Sun's  diameter,  have 
covered  themselves  in  his  centre.  But  it  is  only  a  tempor 
inconvenience ;    from  close  observation   I   find    that   our   Suik^ 

absorbing   nun^erous    meteoric  bodies In  this   way 

hydrogen  of  the  fixed  stars  is  pressed  into  our  Sun's  service  an 
constant  heat  sustained,  which  may  last  for  thousands  of  years 

come There  is  no  cause  for  alarm."     Thus  reassured- 

indeed  he  had  ever  been  alarmed,  the  perfidious  Emperor,  thoi 
already  a  married  man,  proceeds  to  make  love  to  Mercia,  but 
clumsily  that  for  a  time  she  thinks  he  is  merely  giving  her  p 
mission  to  wed  Geometrus.  When  she  realizes  the  situation, 
calls  him  appropriate  names  and  produces  the  electric  dagg' 
but  extreme  measures  are  averted  l)y  the  entry  of  the  Emper« 
cou.^in,  and  the  discovery  of  a  Eadical  with  a  phonograph  who 
been  behind  a  screen  all  tlu;  time,  and  afterwards  makes  his  pho 
graph  reproduce  the  scene  in  Court.  This  last  move  is  necess-^ 
because  the  Em])eror  has  denied  the  whole  affair,  and  had  "  al 
much  cogitation  evolved  the  feasible  explanation"  that  he 
been  merely  requesting  Mercia  "  to  make  calculations  of  e^ 
perturbation  of  the  Sun's  centre;  and  also  to  discover  to  w! 
extent  the  additions  of  meteoric  matter  to  his  bodv  would  aff'- 
solar  heat."  The  substitution  of  the  personal  interview  for  offic 
correspondence  in  such  a  case,  if  we  are  to  look  forward  to  t 
development  in  looo  years  or  so,  will  still  have  some  disadvanta^ 
apparently.  This  may  comfort  us  when  burdened  with 
weight  of  blue-papers. 


A:m()NO    the   Reports  of   the  recent  Tps^\^ch   ]Meeting  of 
British  Association  is  one  of  gi-eat  interest  on  the  Earthquake  a^ 
Volcanic  Phenomena  in  Japan,  chiefly  the  work  of   Prof.    Jo 
Milne,  F.E.S.,  the  Secretary  to  the  Committee.     The  report  is 
lis  extensive  as  it  might  ha\  e  been  owing  to  a  most   unfortun 
accident,  which  Prof.  iNIilne  thus  describes  in  the  Keport: — "It 
^\ith   regret  that  I   have  to  announce  that  on   February  17 
house  and  observatory  were  entirely  destroyed  by  fire.     The  los 
^•onsisted  of  collections  of  books,  instruments,  and  other  thin 
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ulated  during  the  last  twenty  years,  the  stock  of  the 
actions  of  the  Seismoh^gical  Society,  which  at  the  time  were 
1  ready  for  shipment  to  Europe,  and  about  1500  books  and 
ilets  relating  to  Earthquake  and  A'olcanic  Phenomena.  All 
^aved  was  the  clockwork  of  a  new  seismograph  and  a  bundle 
)tograms.  The  analysis  of  the  latter  forms  the  chief  portion 
s  report.''  The  deepest  sympathy  will  be  felt  by  everybody 
Prof.  Milne  under  these  trvingr  circumstances.  We  are 
ly  reminded  how  necessary  it  is  to  have  all  observatories 
protected  against  fire.  The  destruction  of  the  records  of 
is  no  small  matter. 


•ORTiON  of  the  above  report  which  concerns  astronomers  very 
r  is  that  d<*aling  with  the  action  of  dew.  "  A  very  large 
ity  of  dew  is  trapped  in  the  ground,  as  it  comes  upivardsp 
.  Prof.  Milne  to  me  in  drawing  attention  to  this  part  of  the 
:.     "7^  lielpa  to  tilt  tfour  instnunents.'^    Looking  to  the  report, 

the  action  described  in  greater  detail : — During  a  hot  day 
Lire  is  evaporated  from  the  soil,  and  this  is  perceptibly  heated 
epth  of  about  one  foot.  Shortly  after  sunset  the  surface  to 
:h  of  one  or  two  inches  is  chilled,  or  in  wint-er  it  is  frozen, 
result  of  this  is,  that  moisture  rising  as  vapour  and  by 
irity  from  water-b<^aring  strata  is  condensed  on  the  underside 
3  chilled  surface.  There  is  thus  a  redistribution  of  load  on 
3il.  Further  details  would  be  out  of  place  here ;  but  the 
'  question  of  the  redistribution  of  load  on  the  soil  by  rain 
ew,  and  the  consequent  tilting  of  the  surface  strata,  is  an 
•tant  one  for  astronomers.  It  suijfgests  among  other  cod- 
tions  that  the  best  place  in  this  respect  for  an  observatory 
at  plain,  where  such  actions  would  be  nearly  uniform  ;  and 
I  hill,  which  may  bend  about  under  the  varying  action  of 
es  of  the  kind  considered.  An  instance  in  point  may  be 
.  The  transit-circle  at  the  Roval  Observatorv,  Greenwich, 
:s  about  10"  or  12"  a  year  periodically,  in  both  level  and 
>th.  It  is  very  possible  that  the  situation  on  a  hill  has 
hing  to  do  with  this  periodic  swing,  which  surprised  Airy 
uch  when  the  instrument  was  set  up.  The  University 
•vatory  at  Oxford  is  in  the  middle  of  a  flat  park,  and  the- 
'  neig])l>ourhood  is  more  or  less  flat ;  and  the  variations  of 
and  azimuth  throut^^hout  the  year  are  very  small — 2'  or  3" 

The  point  seems  at  least  worthy  of  consideration. 


E  following  interesting  letters  from  General  Tennant,F.R.S., 
dy  require  any  comment.  It  is  not  the  Canal  season  just 
but  the  facts  are  fresh  in  the  memorv  of  most  of  us : — 
.  day  or  two  ago  one  of  my  spectacle-lenses  fell  out,  and 
putting  it  in  and  adjusting  the  cylindrical  surface  (which  is 
:imes  rather  fatiguing),  I  found  that  a  straight  line,  at  only 

an  inch  from  the  point  \\here  it  was  in  perfect  focus,  looked 
;hree  U(tcl'  lines  separated  by  grey  spaces;  in  fiict,  it  would 

been  difficult    to  devise  any  better  representation  o£  Iwq 
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parallel  canals.     Now,  with  those  lenses,  my  vision  is  (I  thii 
very  good ;  for  instance,  1  can  see  every  grain  in  the  half  tints 
the  accompanying  prints  ^vith   ease  in  a  fair  light.     E\'ident:^ 
then,  the  usual  accommodation  of  the  eyes  was  affected  by 
strain  they  had  been  put  to  ;  and  the  result  was  to  produce  exac=^ 
the  appearance  described  as  seen  on  Mars.     I  believe  it  has  befi 
been  suggested  that  some  such  cause  produced  the  phenomena 
but,  as  tar  as  1  know,  no  one  has  actually  seen  the  precise  ihs 
occur :  I  have,  and  perhaps  you  may  think  it  worth  recording. 

*'  P.S. — 1  should  perhaps  say  that   I  find   the   plane   of     -C he 

astigmatism  of  my  eye  changes,  for  both  ;  and  that,  consequen'tr         Ir, 
I  cannot  adjust  by  marks,  but  have  to  find  the  best  positions  of 

the  lenses  by  trial  when  they  fall  out  or  weary  me  in  use.'' 

Later, — "  It  only  occiu-red  to  me  this  morning  that  my  ill  us" 
tion  had  a  serious  flaw,  inasmuch  as  the  phenomenon  was  produce 
with  both  eyes,  used  together,  whereas  the  astronomical  one  i 
course  produced  in  only  one.     Probably,  therefore,  it  is  not  lil 
to  convince :  but,  in  fact,  the  duplication  of  an  image  in  a  telesc* 
is  familiar  to  me  of  old — it  is  a  common  result  of  fatigue  ;  in  "fc 
case  it  was  far  more  evident  than  I  ever  remember  seeing  it, 
that  was  probably  owing  to  both  eyes  being  involved.     As  a  mikt:. 
of  fact,  a  disc  (such  as  that  of  the  Moon)  is  never  to  me  sin; 
unless  I  have  spectacles.    Owing,  I  suppose,  to  the  astigmatism, 
the  fact  that  the  planes  of  symmetry  in  the  eyes  are  not  parskl 
1  always  see  overlapping  images,  unless  I  use  suitable  glasses.^' 


^v- 


The  mother  of  a  bright  little  maiden  recently  told  me  the  foil 
ing  story.  Her  daughter  returned  from  school  one  day  witB^^  a 
somewhat  grave  face,  and  announced  that  her  faith  in  the  teacli^^^-^^ 
powers  of  her  instructress  had  been  rudely  shaken.  *'  She  "W^^as 
explaining  some  astronomy  to  us,  mother  ;  but  one  thing  she  g  -giici 
was  too  hard  for  us  to  understand.  Now  if  she  had  only  read  ^^^ 
Kobcrt  Ball's  book  she  would  have  known  that  it  could  be  urk^^^^^^ 
perfectly  clear  to  any  child." 

There  is  a  small  matter  to  which  I  venture  to  beg  the  atteo't^  ^^^ 
of  American  astronomers,  after  some  experience  of  cases  in  \^V^»  ^ch 
it  has  been  overlooked,  viz.  the  proper  stamping  of  Euro  J^^'^^^ 
letters.  It  is  no  uncommon  thing  at  Oxford  to  pay  5c?.,  lor^^  -»  ^^ 
sometimes  i5<^.,  excess  on  letters  received  from  America,  be< 
of  insuflicient  stamping  by  half  these  amounts  on  the  part  of 
sender.  The  contents  of  the  letters  are  often  well  wortb. 
money,  though  there  are  disappointing  exceptions  :  but  evei 
most  valuable  contributions  would  not  lose  in  interest  bv^ 
elimination  of  this  extra  fee  on  receipt  of  them.  It  is 
possible  that  we  are  equally  negligent  on  occasion  and  that^ 
balance  is  adjusted  on  the  whole  so  as  to  favour  nobody  excep 
Post  Office.  But  most  of  us  would,  I  think,  prefer  to  ma=^ 
contribution  to  that  excellent  institution  in  some  other  way. 


THE    OBSERVATORY, 


jl  monthly  review  of  astronomy. 
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3IEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  November  8,  1895. 

Dr.  A.  A.  CoMMOX,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  Prof.  II.  H.  Turner,  M.A.,  B.Sc,  and 

E.  W.  Mauxder. 

Mr.  Maunder.  Since  the  date  of  the  last  Meeting  195  presents 
liave  been  received  by  the  Society.  Of  these  might  be  specially 
:inentioned  a  work  by  Mr.  Leeson  Prince,  which  is  a  literal  trans- 
lation of  the  Astronomy  and  Meteorology  of  Aratus,  with  notes 
^thereon,  presented  by  the  translator;  and  also  a  book  entitled 
*■  The  Herschels  and  Mo<lern  Astronomy,'  by  Miss  Agnes  Gierke; 
another,  by  Sir  Robert  Ball,  on  'Great  Astronomers';  and  a  third 
on  the  '  Nebular  Theory,'  by  Mr.  W.  F.  Stanley — all  these  pre- 
sented by  their  respective  authors.  Mr.  T.  R.  Clapham  has  sent 
-u<?  two  lantern-slides  showing  views  of  Hammerfest  and  Vadsii, 
^vhich  are  of  interest  in  connection  with  the  Solar  Eclipse  of  next 
August.  Dr.  Sheldon  has  given  to  the  Society  a  photograph  of 
part  of  the  Milky  Way. 

A  \ote  of  thanks  was  accorded  to  the  donors  of  the  presents. 
rrof.  Turner.     Among  the  papers  sent  in  are  two  on  mathe- 
matical astronomy,  which  do  not  lend  themselves  well  to  reading 
5at    our   Meeting.      We   have  one   by   Prof.    E.    W.   Brown   on 
*•  Ilansen's    Lunar    and    Planetary   Theories,"    and   another    by 
Mr.   Cowell,   an   Isaac   Newton   Student   at   Cambridge,  on   the 
*•  Value  of  the  Longitude  in  the  Lunar  Theory  when  the  Sun's 
Mass  is  put  zero."     It  was  remarked  by  Mr.  Stockwell  that  if, 
in  Delaunay's  Lunar  Theory,  the  mass  of  the  Sun  were  put  equal 
to  zero  it  might   have  been  expected  that  elliptic  motion  of  the 
Earth   would  result,  but  that  on   making  the  substitution  there 
^\^'ere  certain  inequalities  wliich  refused  to  vanish.      Mr.  Cowell 
VOL.  xvui.  2  M 
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points  out  a  reason  for  this  apparent  anomaly,  and   proves  1 
point  by  an  appropriate  mathematical  investigation. 

Besides  these  we  have  three  papers  by  Prof.  Barnard.  One 
them  is  an  observational  paper,  giNing  determinations  of  t 
diameters  of  Ceres,  Juno,  and  Vesta  from  observations  made  w 
the  36-in.  equatorial  at  the  Lick  Observatory;  and   he  cives  t-^ 


result  ot   his   measures  in   the   form  of  a  diagram,  in  which  tr 
planets  are  represented  on  the  same  scale  as  our  Moon.     1 
results  of  his  measures  are  that,  reduced  to   unit  distance, 
diameter  of  Ceres   is  o"*389,  Pallas  o"*244,  Juno  o''*o95,  Ve^=^ 
o"*i95.     Turning  these  figures  into  English  miles,  they  become 
Ceres  485  miles,  Pallas  304  miles,   Juno   118  miles  (but  he  s 
this  was   too  small  to  be  measured  with  accuracy),  and    A^e 
243  miles.     Prof.  Barnard  says: — "These  results,  I  believe,  ^ 
very  accurate,  and  I  think  we  have  now  for  the  first  time  sa 
factorv  information  as  to  the  dimensions  of  these  three  astero 
I  am  convinced  that  the  diameters  of  Ceres,  Pallas,  and  Vesta 
as  well  known  as  are  those  of  the  four  bright  moons  of  Jupi 
1  hope  to  take  up  the  measurement  of  these  bodies  with   vcl 
powerful  optical  means  in  the  near  future,  and,  if  possible,  ext 
the  list  to  other  members  of  the  asteroid  group.     In  June  i 
Juno  will  be  very  well  placed  for  observation.*'     These  meas 
represent  laborious  work  at  the  telescope  on  the  part  of  P 
Barnard. 

Capt.  yohlc.     I  should  like  to  ask  whether  Prof.  Barnard  st 
the  aperture  with  which  he  made  the  observations. 

Frof.  Turner.     Yes  ;  with  the  36-in.  equatorial. 

Capf.  Xo/'Ie.     But  was  the  aperture  stopped  down  ? 

J^rof.  Turner,     lie  does  not  sav. 

Mr.  Df/son.     As  1  have  tried  on  two  or  three  nifrhts   latelv^ 
measur*'  the  diameter  of  Juno,  but  on  most  occasions  could 
make  anv  difference  between  it  and  the  stars  around  it,  I  sh 
Ije  glad  if  Prof.  Turner  would  give  a  few  more  particulars  al> 
Prof.  15arnard's  measures. 

Prof.    Turner.      The   measures    were   made    with   a    thous 
diameters,    except    on    one    or   two    occasions,    when    1500 
em])loved,  but   1000  was  found  more   satisfactorv.     lie  savs 
*'  1  have  also  secured  measures  of  Juno  on  four  nights ;  the 
was  extremely  small,  and  was  nearly  the  size  of  the  spurious 
of  a  star  of  the  same  magnitude,  so  that  it  must  be  taken  as  show 
only  a  possible  maximum  diameter.     I  feel  confident,  however, 
disc  was  seen,  and  it  seemed  sensibly  enlarged  with  higher  pow 
The  actual   measures  were: — on  1895  July  21,  observed  diame^^ 
o"'i6  ;  on  July  22  o"-^  ;  on  August  5  o''*i  i.     These,  when  redu 
to  unit  distance,  come  to  o"*i  i,  o"'i9,  o''*o8.     Prof.  Barnard 
L^iven  his  result  for  Juno  as  only  approximate,  or,  as  he  Ciills  i 
maximum  result.     Prof.  Barnard  has  also  sent  a  short   note 
the  invisibility  of  Hind's  variable  nebula.     It  will  be  remembe 
that  in  May  last  he  sent  us  a  paper  on  the  variable  nebulae^ 
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rus  ;  and  it  appears  that  he  has  taken  the  first  favourable 
ortunity  to  examine  the  region  again  with  the  36-inch,  and 
,  Hind's  nebula,  which  he  saw  in  1890  and  last  winter,  has 
ppeared.  "To  my  surprise,  no  trace  of  Hind's  nebula  could 
•een  ;  T   Tauri  was  seen  on  each  occasion."     Finally,  there  is 

her  paper  by  Prof.  Barnard  with  reference  to  a  paper 
Koberts  recently  read  at  this  Society,  and  which  is  more  or 
of  a  controversial  nature.  I  think  it  will  be  best  read  by  the 
ows  in  print,  especially  as  Dr.  Eoberts  is  not  able  to  be  here. 
:'.  Barnard  criticises  adversely  Dr.  Roberts's  remarks  on  the 
parison  between  photographs  taken  by  a  small  telescope  and 
e  taken  by  Dr.  Koberts  with  a  large  reflector,  and  states 
['  points  in  which  he  differs  from  Dr.  Koberts. 
botographs  of  the  Xebuke  ^  VI.  41,  y  A^III.  76,  and  of  new 
ila}  in  Draco  and  Cygnus  taken  by  Dr.  J{oberts  were  projected 
lie  screen,  and  the  descriptive  notes  read  by  INIr.  Maunder. 
lie  IWsi'Unt.  1  wish  Dr.  Koberts  had  been  here  this  evening, 
.us«'  be  has  been  rather  taken  to  task  for  being  a  little  hyper- 
cal  in  (ju^'stioning  the  description  that  Sir  John  Herschel 
I.  lie  ([(^scribed  it  as  "a  cluster,''  which  is,  I  venture  to 
k,  the  oidy  way  that  it  could  be  described.     It  is  perfectly 

tliat  the  clust<'r  was  large  and  compressed,  equally  true  that 
ncrease  in  the  magnifying-power  of  the  photographing  instru- 
t  would  s«'j)arate  the  stars.  This  is  a  thing  which  would  apply 
ny  clust«'r  it  a  suilici»?ntly  large  telescope  were  used. 

votr  of  thanks  was  i»ass''d  to  Dr.  Koberts. 

Iw  Pr<\s'i(irii(  then  called  on  Prof.  Turner  to  read  his  paper  on 
"  ^rrasureinent  of  Pap^T  Prints  from  Stellar  Photographs." 
rof.  Turner.  This  paper  is  only  a  short  preliminary  note,  but 
ink  it  is  not  too  rarly  to  call  attention  to  the  accuracy  of  the 
Its  w  hich  it  is  possible  to  get  from  the  measures  of  photo- 
hie  prints.  L  j)  to  the  present  time  prints  and  lantern-slides 
been  n-gnrdttl  us  beautiful  pictures;  but  it  has  not  been 
i(ler»'d  that  anv  verv  great  astronomical  accuracy  is  to  be 
iiiv^l  from  them  wi'hout    reference  to   the   original   negative. 

stirinking  of  the  paper  in  diffen^nt  direc^ions  has  been 
)o>(*d  to  afT^'ct  tht'  relative  position  of  objects  on  prints,  and 
efon-  tiny  have  been  regarded  rather  as  pictures  than  as 
itiiic  records.     At  the   same  time  we  know  that  prints  are 

faithful  representations  of  the  subject.  As  in  the  case  of  a 
rait,  the  likeness  is  not  lost,  although  we  know  a  skilful  photo- 
her  can  put  the  grain  of  the  paper  so  as  to  make  a  long  face 
a  wide  one.  I  find  on  examination  that  the  accuracy  still 
ined  by  a  print  is  niore  considerable  than  has  hitherto  been 
zed.  To  illustrate  the  fact  that  it  has  not  yet  been  realized, 
ould  like  to  ijuote  a  passage  from  Dr.  Gill's  notes  when  the 
inal  project   for  the  Astroirraphic  Chart  was  being  discussed. 

Gill  speaks  of  the  possible  reproduction  in  words  of  this 
I : — "  Copies  of  the  Chart  on  glass  would  be  a  considerable 
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expense,  and  would  be  very  inconvenient  for  many  reasons^ 
simple  method  of  reproduction  would  consist  in  making  prin^ 
the  plates  by  photogravure  or  any  other  process,  enlarging  t 
to  three  diameters  so  as  to  have  small  stars  visible,  and  tht; 
compass  and  rule  one  could  determine  the  position  of  the  s 
with  considerable  accuracy."   Dr.  Eoberts  has  maintained  the  s^ 
proposition  that  on  the  print  by  using  compass  and  rule — or,  as 
pertinently  remarks,  by  having  a  sharp  eye  for  alignment  of  stai 
considerable  accuracy  in  position  can  be  obtained.     But  I  do 
think  Dr.  Gill  or  Dr.  Roberts  realize  how^  great  this  accuracy 
be.     I  was  surprised  myself  when  I  measured  the  prints,  with 
rheau  impressed  upon  them,  to  lind  how  tlie  malformation  of 
print  is  determined  and  can   be  eliminated  by  the  rcseau  I 
impressed  upon  the  plates,  which  are  some  of  those  which 
been  taken  for  the  Astrographic  Chart.      To  put  the  resuL 
definite  words,  the  measures  showed  that  in  70  cases  out  of 
the  print  is  quite  equal  to  the  original  glass  plate ;  in  the  3 
maining  cases  there  were  considerable  differences,  some  sho 
differences  of  star-places  amounting  to  3".     But  1  think  if  1 
attention  were  paid   to  the  making  of  prints,  it  might  be  f 
possible  to  eliminate  these  exceptional  cases.     I  would  also 
the  opportunity  of  pointing  out  how  much  it  would  add  to 
value  of  any  photograph  if  a  reseau  were  imprinted  on  the  ■ 
before  it  was  exposed  to  the  sky. 

Prof.  Uarvjin.     May  I  ask  whether  it  was  noticed  if  the    &^^^f^ 

of  principal  strain  of  the  sheet  of  paper  bore  any  fixed  relatioii^^^ ^"'P 

to  the  leni^th  of  the  roll  from  which  it  was  cut? 

Prof,  Turmr.     1  am  afraid  I  cannot  answer  that;  I  onlv  ui 
measurements  of  one  or  two  prints ;  but  I  should  be  much  obb, 
for  any   suggestions  of  that  kind,  for  1   think  the  whole  tb:^ 
should  be  investigated  carefully.     The  measurements  were  ni 
of  prints  that  were  lying  about  the  observatory,  and  1  thoug'h 
would  take  the  worst  cases  first. 

Prof  Dariviii.     Tou  did  not,  I  suppose,  notice  whether  the  nr:^  ^^' 
of  strain  was  parallel  in  different  parts  of  the  sheets  ? 

Prof.  Turner.     No  ;  there  was  no  doubt  about  the  difference        '^^  -^^^ 
the  stretching  in  the  two  directions;  it  was  about  i'5  per  cent. .       ^  Jy^ 
one  direction,  and  in  the  direction  at  right  angles  to  the  first  on  ^^ 
about  0*3  per  cent.  |^\\at, 

The  President.     I  have   often    noticed  in    drying    prints  tha  ^^   ^^  ov 
while  the  body  of  the   print  is  clear  of  w  ater,  there  are  two  C^  ^  ^  t\i^* 
three  drops  here  and  there  which  dry  off  much  later.     If  tbi:  <^       ^  an 
should  happen  when  using  paper,  there  ^^ould  no  doubt  be  a-^       ^orb 
abnormal  stretching  somewhere,  and  it  would  be  well  to  absor'^       ^^  in 
all  the  supe]*fluous  water  by  blotting-paper  first,  and   then  dry  i-  ^      ^.'^^' 
not  too  rapid  an  atmosphere.     All  these  things  require  considem^^^''^      Jtent 
tion.     There  is  no  doubt  that  a  thing  which  gives  such  consisten^^        ^  io 
results  in  an  ordinarv  wav  mic;ht  with  <]:reat  care   be  brouirht  t  ^ 
give  very  consistent  results. 
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Mr.  JR.  A.  Gregorif.  AVbat  kind  of  paper  did  Prof.  Turner  use? 
There  is  a  good  deal  of  difference  in  the  amount  of  stretching 
according  to  the  kind  of  paper  used.  Was  it  the  ordinary  silver 
paper  or  was  it  home  made? 

Prof.  Tvrner.  The  prints  were  platinotypes  and  were  made  in 
the  ordinary  way  by  a  photographer  in  Oxford.  I  have  every 
hope  that  with  attention  to  the  point  mentioned  the  inac- 
:?uracies  which  have  occurred  in  these  exceptional  cases  may  be 
Tot  rid  of ;  and  1  have  called  attention  to  this  subject  that  all 
iiands  may  be  got  to  work  upon  it,  because  if  a  paper  photograph 
:*an  be  produced  which  is  of  equal  value  with  a  glass  plate,  it  is  of 
n^eat  importance  in  relation  to  the  convenience  of  circulating 
them. 

Tlie  President,  Xow  that  Prof.  Turner  has  set  the  ball  rolling, 
I  hope  we  may  get  some  very  excellent  results  from  continuing 
the  investigation  of  this  matter. 

A  vote  of  thanks  was  accorded  to  Prof.  Turner. 

The  President  then  asked  Father  Sidfjreaves  to  exhibit  some 
photographs  of  star-spectra  wliich  he  had  with  him. 

liev.  \V.  Sidfjreaves.  1  brought  these  photographs  here  with  me 
only  to  try,  for  my  own  information,  whether  they  could  be  shown 
with  the  oxygen  light ;  but  as  I  am  requested  to  do  so,  I  am 
pleased  to  show  them  as  specimens  of  the  results  obtained  with 
the  Stonyhurst  spectrograph,  which  we  have  now  got  into  adjust- 
ment quite  to  my  satisfaction,  because,  as  may  be  seen  in  this 
spectrum  of  Altair,  which  has  been  my  test  star  throughout,  the 
line  lines  are  shown  betw(H*n  the  hydrogen  absorption-lines. 

Capt.  Noble.  C  an  Father  Sidgreaves  tell  us  what  is  the  cause  of 
those  longitutlinal  lines  we  see  across  the  spectra  ? 

liev.  W.  Sidfjreaves.  1  have  had  occasion  to  mention  this  before. 
These  lines  are  seen  on  all  photographs  of  spectra  of  stars  which 
are  taken  without  a  slit.  The  spectrum  is  simply  a  Zm«  of  colours, 
and  it  is  made  to  travel  broadside  across  the  plate.  If  it  were 
attempted  to  keep  a  star  steady  in  the  field  it  would  actually 
have  a'l  oscillatorv  motion  backwards  and  forwards.  When  the 
star  is  made  to  travel  this  becomes  a  halting  motion,  and  there  is 
then'Fore  alternately  a  strong  impression  and  a  faint  impression. 
When  Sir  Howard  Grubb  was  at  Stonyhurst  he  attributed  this 
eifect  to  "an  inequality  in  the  j)itch  of  the  worm-screwy"  and  I 
have  since  noticed  the  same  thing  from  screws  of  the  beet 
make. 

The  President,  lias  Father  Sidgreaves  determined  the  period  of 
his  clock  corresponding  to  the  distances  between  the  lines? 

Rev.  W.  Sidfjreaves.     It  is  about  five  minutes. 

Prof.  I'nrner.  I  had  the  pleasure  of  seeing  Mr.  M^'Clean's 
telescope  the  other  day.  He  finds  the  same  appearance  of  hori- 
zontal lines  in  photographs  of  the  spectrum.  Since  then  I  have 
made  some  experiments  with  the  driving-screw  of  the  Oxford 
equatorial,  and  have  found  that  it  has  sutlicient  error  to  explain 
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these.  It  is  a  comparatively  small  error ;  the  screw  makes  • 
complete  revolution  in  90  seconds,  and  an  irregularity  in  the  pi 
of  the  screw  corresponding  to  0*2  second  would  cause  such  strej 
and  a  well-made  screw  is  liable  to  errors  of  this  magnitude  ( 
'  Observatory/  p.  320). 

Tfie  President.  1  do  not  agree  with  Prof.  Turner  at  all,  beca 
he  has  not  shown  it  is  the  screw  that  is  to  blame.  Between 
regulating  mechanism  of  the  clock  and  the  driving-screw  ther 
a  certain  number  of  wheels,  and  it  is  far  more  iikelv,  from 
engineering  point  of  view,  that  the  trouble  should  be  in  the  wh 
than  in  the  screw.  The  screw  comes  in  for  a  great  deal  of  bla 
but  it  is,  1  think,  one  of  the  most  satisfactory  things  we  have 
mechanism. 

Prof,  Turner,  Mr.  M^Clean  gave  the  possible  explanation  t 
the  screw  might  be  perfect,  but  that  the  error  might  be  due 
taking  up  one  tooth  after  another  by  the  screw. 

The  President.     I  do  not  hold  with  you  there. 

Prof.  Turner,  When  the  pressure  is  changed  from  one  tootl 
the  next,  there  might  be  a  loss  of  time. 

The  President,     Yes,  that  is  my  point.     But  we  are  leaving 
main  subject  of  Father  8idgreaves's  excellent  pictures.     I  thin 
he  had  put  these  plates  in  a  little  frame  which  had  a  slight  up  ; 
down  motion  these  horizontal  markings  would  have  been  elimina' 
I  beheve  this  is  a  method  which  obtains  in  some  foreign  eouiiti 

A  vote  of  thanks  was  accorded  to  Pather  Sidgreaves. 

The  President.  You  all  know  there  will  be  an  eclipse  of  the  \ 
next  year,  and  the  opportunities  for  English  people  to  see  it  in 
north  of  ^Norway  are  so  favourable  that  it  may  be  of  great  interesi 
many  to  have  some  practical  information  as  to  the  means  of  gett 
a  chance  of  seeing  the  phenomenon.  Several  firms  have  m 
arrangements  to  send  vessels  to  Norway,  the  first  in  the  li 
being  the  Orient  JSteam  Navigation  Company  (Messrs.  Anders 
Anderson,  &  Co.),  who  will  send  a  steamer  to  A'adso  or  A'ardo.  T 
give  exceedingly  good  accommodat  ion ,  as  would  naturally  be  expecl 
and  their  terms  are  40  guineas  for  the  trip  of  a  month.  Mes 
Gaze  have  also  arranged  to  send  a  steamer,  the  *  Norse  King,'  i 
have  offered  to  take  the  expedition  at  a  reduced  rate.  They  h 
arranged  that  the  steamer  shall  get  to  the  point  on  Aug.  3,  j 
stay  in  the  neighbourhood  until  the  eclipse  takes  place  hve  d 
later.  This  will  give  time  for  the  putting  up  of  the  instruraei 
There  is  another  way  by  ^\Lich  observers  who  have  less  time 
their  disposal  can  get  to  Norway,  and  that  is  from  Newcastle 
the  Matheson  Line  to  Bergen  or  Bodo  by  the  ordinary  u 
steamer,  which  arrives  at  A'ardu  the  night  before  the  eclipse,  j 
any  person  who  wants  to  see  this  glorious  phenomenon,  wh 
some  of  us  will  not  have  the  opportunity  of  donig  unless  we  do 
next  year,  will  do  very  well  to  go  by  that  route.  1  have  no  do 
that  all  the  Members  of  this  JSociety  will  be  able  in  a  short  time 
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have  full  particulars  of  all  these  various  ways  of  getting  there,  and 
they  can  then  select  the  line  which  suits  tbem  best.  As  to  what 
the  Permanent  Eclipse  Committee  propose  to  do,  I  hope  at  the 
next  Meeting,  with  the  'help  of  Prof.  Turner,  to  show  you  some 
instruments  which  it  is  proposed  to  employ,  particularly  one 
especially  adapted  for  eclipse  work — I  mean  the  ca4ostat,  an  old 
instrument  which  has  lately  been  revived  by  M.  Lippmann  oE 
Paris.  The  Eclipse  Committee  hope  to  be  able  to  send  expeditions 
to  both  Japan  and  Norway. 

J/r.  Lewis  then  read  a  paper  on  the  '*  Orbit  of  Struve  1879,"  the 
observations  of  which  binary  star  he  said  were  very  scarce.  During 
the  past  summer  he  had  opportunities  of  observing  it  with  the 
2S-inch  Greenwich  refractor. 

Dr.  Spitki.  The  Astronomer  Royal  recently  showed  mo  this 
star  through  the  new  telescope.  Tlie  remarkable  appearance  of 
this  star  struck  me  immediately  on  looking  through  the  telescope. 
Often  one  has  to  look  a  considerable  time  before  it  is  possible  to 
see  details  of  an  object,  but  the  duplicity  of  this  was  apparent 
at  the  moment,  and  one  could  see  without  any  adjustment 
how  very  neatly  defined  the  components  were.  There  was  a 
good  deal  of  tremulation,  but  the  telescope  seemed  to  perform 
excellently. 

Mr,  Dyson  then  read  a  paper,  communicated  by  the  Astronomer 
Eoyal,  on  the  "  Diametei*8  of  Saturn  and  its  Kings  about  Opposition 
during  1895."  The  observations  were  made  with  the  28-inch 
refractor.  The  full  aperture  was  used,  and  the  magnify ing-power 
was  670,  and  occasionally  1000.  Most  of  the  measures  were  made 
by  Mr.  Lewis ;  the  definition  of  the  ring  was  very  good,  Cassini's 
division  being  easily  seen.  Encke's  division  was  seen  by  the 
Astronomer  Koyal  and  by  Mr.  Lewis,  but  not  measured.  There 
was  in  general  a  close  agreement  in  the  results  as  determined  at 
Greenwich,  at  the  Lick  Observatory,  and  at  Washington,  the  only 
discordance  being  in  the  polar  diameter.  At  Greenwich  not  many 
measures  were  made  of  the  polar  diameter,  and  it  was  proposed  if 
possible  at  the  next  opposition  to  get  a  few  more  measures  so  as 
to  make  the  set  more  complete. 

Dr.  Spina.  I  should  like  to  ask  Mr.  Dyson  whether  he  had 
tried  measuring  Saturn  as  seen  in  a  field  lighted  by  monochromatic 
light.  1  ask  because  during  one  opposition  I  spent  some  time  in 
measuring  the  saU,*llites  of  Saturn,  but  1  was  so  surprised  at  the 
discordance  of  the  results  that  they  went  into  the  waste-paper 
basket.  Since  then  1  have  been  observing  with  a  screen,  and  the 
accordance  of  the  measures  made  under  monochromatic  light  is 
remarkable.     It  is  a  very  soft  light  to  the  eye. 

Mr.  Dyson.  We  have  tried  it  in  the  case  of  double-star 
measures. 

Capt.  NohU.  May  I  call  attention  to  an  article  on  this  subject 
in  the  current  number  of  the  *  Observatory  '  ?     It  treats  of  the 
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hypothesis  of  Struve  that  the  ring-system  is  shrinking  on  to  th. 
pianet.     If  Struve's  hypothesis  be  correct,  in  the  year  2250  tl 
whole  system  will  have  closed  in  on  the  planet.     There  is  anoth( 
instructive  thing  in  that  article  to  which  I  might  refer,  and  that  r 
with  reference  to  a  subject  I  have  alluded  to  in  this  room,  namely 
that  the  measures  of  Saturn  made  by  the  double-image  micromet^ 
are  so  very  much  in  excess  of  those  taken  by  the  filar  micromet^ 
That  point  deserves  following  up.     One  of  the  two  is  a  very  u 
trustworthy  instrument ;  they  cannot  both  be  right. 

A  Felloir.     Perhaps  they  are  both  wTong. 

Mr.  W,  W.  Bryant     With   regard  to  the  discordance  in 
polar  diameter,  is  it  not  possible  that  because  of  the  tilt  of 
planet  shown  by  the  opening  out  of  the  rings,  which  is  greater  tit 
during  last  year,  we  should  expect  the  polar  diameter  as  measi 
this  year  at  Greenwich  to  be  greater  than  the  diameter  measui 
last  year  in  America  ? 

3Ir.   Lewis.      The   measures   given   in   the   paper    have    K       ■  ■  =^^q 
corrected  for  the  effect  of  the  elevation  of  the  Earth  above 
plane  of  the  King. 

Dr.  Dowiiinr/.     1  hope  in  future  that  Greenwich  observers 
be  able  to  pay  some  attention  to  the  measures  of  position  of 
satellites.     I  have  lately  been  engaged  in  preparing  an  ephem 
of  the  satellites  of  Saturn  for  the  '  Nautical  Almanac,'  and  Icon: 
that  1  have  had  some  difficulty  owing  to  insufficient  data.     Ithi^ 
if  observers  were  to  devote  themselves  to  measures  of  the  posit:^  ^sr 
of  Hyperion  they  would  be  repaid  for  any  labour  they  bestov 
I  should  be  exceedingly  glad  of  a  continued  series  of  observati 
of  this  satellite  at  the  present  time.  _^ 

Mr.  Dffson.  Some  double-image  micrometer  measures  of  Juj>^  j^Knter 
have  been  made.  The  measuring  of  positions  of  satellites  X  --^^^6 
Hyperion  would  no  doubt  be  an  interesting  and  valuable  w^i>^c=^^^'» 
but  before  undertaking  it  we  should  like  to  have  from  Dr.  Dowo^^  — '"^ 
some  data  as  to  what  measures  are  especially  wanted. 

Dr.  Dowmnfj.     With  regard  to  the  satellite  Hyperion,  I  shoi 
think  observations  of  position-angle  and  distance  at  any  time  wot 
be  valuable.     The  closer  satellites  can  only  be  measured  at  elon^ 
tion,  but  it  would  not  be  lost  labour  to  measure  the  position-ang'i 
and  distance  of  the  other  satellites  whenever  the  weather  is  cle»' 
enough.  ^ 

The  l^remdent,      AVith  regard  to  what   Dr.  S[)itta  said    abou^^^^ 
measuring   Saturn   under  monochromatic    light,  I    do    not   kuor  ^^-^^^-^«. 
whether   the  effect  of  a  violet  screen  has  been   tried  at  Greene^  ^^^^^^ 


wich,  which  would,  1  think,  naturally  increase  the  defining-powero^—  ^^^ 

the  telescope  very  largely,  and  much  more  so  than  a  red  scre^nc^^'^  43u\d 
which  1  consider  to  be  the  worst  form  of  screen,  (^ne  coulee *^  *"^  ^Qut 
not  look  at  the  table  which  has  just  been  exhibited  withoutf^^-^  \y^e 
noticing  the  accordance  of  these  very  delicate  measures.  W^  T^^-^ned 
cannot  but  feel  delighted  with  the  very  excellent  results  obtaine(fc>' 
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at  Greenwich,  which  may  be  attributed,  not  only  to  the  excellence 
of  the  telescope,  but  also  to  the  excellence  of  the  observers. 

Mr.  Lewis.  We  have  used  a  violet  screen  for  measuring  double 
stars  at  Greenwich  and  we  found  it  better  than  the  red. 

Mr.  Maunder  (presenting  a  paper  from  the  Royal  Observatory, 
Gireenwich).  This  is  the  usual  annual  summary  of  the  results  of 
Dur  measures  of  solar  photographs.  The  principal  interest  of  1893 
s  that  it  was  the  year  of  sun-spot  maximum.  That  is  shown  in 
:wo  ways.  The  mean  daily  total  area  of  sun-spots  was  considerably 
larger  in  1893  than  in  1892,  and  the  mean  latitude  had  decidedly 
decreased.  It  had  come  down  to  the  point  which  the  sun-spots 
isually  occupy  at  maximum,  about  15^.  The  maximum  for  the 
northern  hemisphere  happened  in  1892,  that  for  the  southern 
bemisphere  in  1893,  and  the  predominance  of  the  spots  in  the 
southern  hemisphere  was  so  great  that  it  more  than  counter- 
balanced the  diminution  of  the  spots  in  the  northern.  There  was 
a  decrease  of  faculajin  1893,80  1  think  on  all  grounds  we  may  put 
the  time  of  maximum  solar  disturbance  as  August  1893,  for  im- 
mediately after  the  great  outburst  of  August  had  finished  the  spots 
assumed  a  lower  latitude  and  there  has  been  no  outburst  of  equal 
importance  since  then. 

TJt€  President.  Mr.  Maw  and  Capt.  Hills  are  present,  and  1 
will  ask  them  to  give  us  some  account  of  their  work  in  connection 
with  the  ]*hotographic  Committee  of  the  Society,  which  exists  for 
the  purpose  of  making  reproductions  of  sucli  photographs  as  come 
into  our  possession,  which  reproductions  are  then  published  and 
sold  at  a  small  cost.  These  gentlemen  have  been  at  work  in  a 
most  praiseworthy  manner  with  most  excellent  result's,  and  it  will 
shortly  be  possible  for  any  Fellow  of  the  Society  to  buy  a  print  or 
a  lantern-slide  of  nearly  every  photograph  they  have  seen  in  this 
room  or  which  thev   mav  know  of.      We  have  a  most  excellent 

m 

collection  of  original  photoi^raphs,  which  is  added  to  day  by 
day,  and  we  hope  to  extend  this  so  as  eventually  to  include 
ever}'  existing  astronomical  photograph  considered  worth 
having. 

Mr.  Maw.  During  last  season  the  Council  voted  ^£20  to  be 
expended  in  experiments  for  the  reproduction  of  photographs  for 
the  Society.  Capt.  Hills  and  I  were  asked  to  make  some  experi- 
ments as  to  the  best  methods  of  reproduction,  and  we  selected  a 
doz€^n  of  the  pictures  bt'longing  to  the  Society,  and  had  negatives 
made  from  the  positives  by  two  processes — platinotype  and 
aristotype.  What  we  had  done  was  described  in  the  June 
number  of  the  *  Monthlv  Notices,'  and  a  larsce  number  of  these 
prints  were  sold.  In  September  we  chose  an  additional  number  of 
photographs  for  reproduction,  making  the  total  up  to  19.  A  set 
of  prints  by  both  processes  will  be  shown  in  the  library.  We 
shall  be  plad  to  receive  hints  from  Fellows  as  to  how  they  can  be 
improved.     W^e  want  to  reproduce  the  pictures  for  which  there  is 
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the   greatest   demand.      The  prints  will  be  supplied  at   is.  M,j 
lantern-slides  at  i.«j.  each,  to  Fellows  of  the  Society. 

Prof.  Turnn\  1  must  express  my  satisfaction  that  we  have  at 
last  got  some  machinery  at  work  for  the  reproduction  of  astro- 
nomical photographs.  It  may  not  perhaps  be  realized  by  Pellows 
generally  that  the  delay  in  getting  this  machinery  in  motion  is 
partly  due  to  the  fact  that  a  new  ExtHiutive  is  necessary  for  a  new 
move  of  this  kind.  The  ordinary  business  of  this  Society  is  con- 
ducted by  the  Secretaries,  but  new  matters  arise  which  it  is 
not  possible  for  the  Secretaries  to  undertake.  We  have  had  the 
business  connected  with  the  lantern  introduced  lately,  the  success 
of  which  is  chiefly  due  to  Dr.  Spitta.  Now  we  have  a  new  business 
again,  which  hung  fire  until  Mr.  Maw  and  Capt.  Hills  came  to  the 
rescue. 

[The  series  of  lantern-slides  were  then  shown  on  the  screen.] 
The  President.  You  will  see  that  the  Photographic  Committee 
have  not  confined  themselves  to  any  one  branch  of  astronomy  in 
selecting  subjects  for  reproduction;  and  it  will  not  be  long  before 
a  man  who  has  a  particular  line,  such  a^  nebula),  star-clusters,  the 
^[oon,  or  any  other,  will  be  able  to  get  a  complete  series  of  pictures 
illustrative  of  the  subject  he  is  interested  in. 

Vote  of  thanks  was  accorded  to  Mr.  Maw  and  Capt.  Hills. 

The  following  papers  were  announced  and  partly  road:  — 

E.  E.  Barnard.  "  Measures  of  the  Diameters  of  Ceres,  Juuo, 
and  Vesta,  made  with  the  36-in.  Equatorial  of  the  Lick  Observa- 
tory." 

k.  E.  Barnard.  *'  On  the  extended  Xebulosity  about  15  Mono- 
cerotis." 

E.  E.  Barnard.     "  Iiivisibilitv  of  Hind's  Variable  Nebula." 

E.  ralle.  *' Observations  of  Eucke's  Comet  and  of  Minor 
Planets  at  the  National  ^lexican  Observatory." 

Prof.  E.  IF.  Brown.     *'  Note  on  Hansen  s  Lunar  and  Planetary       ^^-:b-  rv 
theories."  '  "^ 

./.  Tthhuit.     *' Micrometer  Comparisons  of  Saturn  and  96  Vir "^^'{r, 

gnus,  cvc. 

Isaac  Jiohtrts.  ''Photographs  of  the  Nebula)  y  VI. 41,  I^  VLLI.  76^  ^^  "^^76 
and  of  New  Nebula)  in  Draco  and  Cygnus."' 

Lt.-Col.  E.  E.  Markwicl'.     ''Observations  of  the  Variable  Staa:^^  j- ^taj. 
T  Centauri." 

Jlotjal  Ohscrvatory,  Greenun'cJi.     *'  ]\Iean  Areas  and  Heliographi»x,cJc^hic 
Latitudes  of  Sun-spots  in  the  year  1S93." 

Ro'ial  Ohservaionj^  Greennich.     "  Diameters  of  Saturn  and  hisxxi£       his 
Eings  during  the  (Opposition  of  1895." 

Dr.  T.  J.  J.  See.     "  N(>te  on  the  Discovery  of   the  Grapbicaj&^>x«ical 
Method  of  solving  Kepler's  Etjuation.'' 

J\  II.  Cowtll.     ''Note  on  the  Value  of  the  Longitude  in  th>x£^     the 
Lunar  Theory  when  the  Sun's  Mass  is  put  Zero." 

T.  Lewis.     "  The  Orbit  of  %  1879.*' 
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Prof.  B.  If,  Turner.  "  Xote  ori  the  ^[easurement  of  Paper 
Prints  of  JStellar  Photographs.*' 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Antoine  (TAbfxidie,  120  Rue  du  Bac,  Paris;  Loyal  II.  Bradford, 
North  Ferrisburgh,  Vermont,  U.S.A. ;  Oswald  Tlwmas  Tnck, 
School-ship  *  Conway,'  Birkenhead. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

IIu(/h  L'lncelot  Aldis,  Secretary  of  Public  Coaipanv,  67  Dieppe 
Street,  West  Kensington,  W.  (proposed  by  E.  J.  Spitta). 

Williani  Ernest  Cooke,  M.A.,  First  Assistant  Astronomer,  Ade- 
laide Observatory  (proposed  by  Sir  C.  Todd). 

Aljtin  G.  Fowler,  M.List.C.E. ,Ci\i]  Engineer,  i  Cambridge  Hoad, 
Norbiton  (proposed  by  W.  H.  M.  Christie). 

David  Edward  J/adden,  Alta,  Buena  A'ista  Co.,  Iowa,  U.S.A. 
(proposed  by  L.  A.  Eddie). 

Rec.  liohert  Killip,  Sale,  Manchester  (proposed  by  Sir  H.  S. 
Ball). 

George  Uandley  Knthhs,  Lecturer  on  Surveying,  University  of 
Sydney,  New  South  Wales  (proposed  by  11.  T.  A.  Innes). 

Frederick-  Williiin  McCarthy,  20  Chepstow  Place,  Bayswater,  W. 
(proposed  by  J.  McCarthy). 

Charles  J.  Merjidd,  Dt-partment  of  Public  Works,  Sydney,  New 
South  Wales  (proposed  bv  K.  T.  A.  linu-s). 

Jliiyh  Griffith  i^uirk.  Master  Mariner,  Bavmount,  A^ico  Road, 
Dalkey,  Co.  Dublin  (proposed  by  S.  M.  Yeates). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

The  Annual  General  Meeting  of  the  British  Astronomical 
Association  was  held  at  University  College,  Gower  Street,  on 
"Wednesday,  October  30,  the  President,  Mr.  E.  Walter  Maunder, 
in  the  Chair. 

The  Scrutineers  report^id  that  the  following  ladies  and  gentlemen 
had  been  elected  as  Council  for  the  ensuing  session  : — Pres-ident, 
Mr.  E.  Walter  Maunder  ;  Vice-PreMri  nts,  Dr.  A.  !^L  W.  Downing, 
Capt.  W.  Noble,  Dr.  Isaac  Robi-ris,  and  the  Earl  of  Rosse  ; 
Treasurer,  Mr.  W.  II.  Maw ;  Secretaries,  Miss  Everett  and  Mr.  J.  G. 
Petrie  ;  Librarian,  Mr.  F.  W.  Levander.  Other  Mendnrs  of  the 
Council,  Rev.  J.  L.  Cortie,  Messrs.  G.  T.  Davis,  P.  F.  Duke, 
X.  E.  Green,  E.  Holmes,  T.  I^wis,  G.  J.  Newbegin,  D.  Smart, 
and  AV^.  II.  Wesley.  The  President  announced  tliat  the  following 
appointments  had  been  made  by  the  Council  in  accordance  with 
the  new  Rules  : — Editor,  Miss  A.  S.  D.  Russell.  Directors  of  Ob- 
**m*/iy  Sections  :  the  Sun,  Miss  Brown  ;  the  Moon,  Mr.  T.  G.  Elger 
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Mercun/    and    Venus,   Mr.   H.    MacEwen ;    Jupiter,  Rev.    W. 
Waugli;  Saturn,  Mr.  N.  E.  Green;  Comets,  Mr.  W.  E.  Plummer 
^feteors,    Mr.  J  I.    Corder ;    Star    Colours,   Mr.   G.   F.    Chainbe 
Variable  Stars,  Mr.  J.  E.  Gore  :   Double  Stars,  Mr.  G.  M.  Seabrokt 
Spectroscopy,   Mr.  J.  Evershed,  Jun.      The  appointments    havir 
been  unanimously  confirmed  by  the  Meeting,  the  Treasurer  p 
sen  ted  the  annual  accounts,  which  showed  an  increase  both  in  t 
reserve  fund  and  in  the  balance  to  the  credit  of  general  reven 
account. 

The  President  then  delivered  the  usual  annual  address   to  t 
Association.     He  alluded  in   the  first  place  to  the  very  valual 
services  rendered  to  the  Association  by  Mr.  Levander   and  ^ 
Wheeler,  the  Hon.  Librarian  and  the  Hon.  Curator  of  the  lante 
slide  department.     The  work  in  both  departments  had  been  v 
heavy  during  the  past  year.     He  congratulated  the  Meeting  on 
very  remarkable  progress  of  the  Association,  two  hundred  new  m^  -^r^  ^^^m- 

bers  having  been  added  during  the  session,  raising  the  total  mrmb  -^ ^  mti 

ship  to  over  looo.  The  address  related  chiefly  to  the  total  aoUT^ar 
eclipse  of  August  9,  1896,  and  the  best  methods  of  observing^  r  -it. 
The  Meeting  was  reminded  that  the  occasion  was  an  unusuaJ_t.^aUv 
favourable  one  for  English  astronomers,  and  the  hope  was  express^^-^^ed 
that  a  considerable  number  of  Members  would  avail  themselves  •-  -^  of 
the  opportunity  and  would  join  the  expedition  to  Vadso  whieZi  ^«=A  a 
Committee  of  the  Association  were  endeavouring  to  organize.  ^  ^^s>>  ^ 
observers   were   recommended    to   take  out   some   instrument  :  ^  " 

possible,  a  good  spectroscope  being  the  most  desirable  instrumen'-cr"^^^  * 
The  work  of  the  observer  with  the  spectroscope  might  be  divide^^^^^-^^^ 
into  three  ])arts  :  (i)  before  totality,  watching  for  the  appearaur^i>  *^-^-*^^ 
of  bright  lines  beyond  the  limb  of  the  Sun  still  uneclipsed  ;  (js:^J>       v, 
during  totality,  searching  for  bright  lines  in  the  spectra  of  speeia^i'^'*. 
prominences  or  selected  regions  of  the  corona;  (3)  after  totalitvsr-^-*'-"^^^? 
recording  the  fading-out  of  bright  lines  beyond  the  limb  of  theSui^c^  *r^iiii 
first  uncovered.     To  do  any  useful  work  in  either  field  it  would  bcjT      -B  be 
essential  that  the  observer  confined  himself  rigidly  to  one  f*mac^ M-m^-hau. 
section  of  the  spectrum,  with  the  appearance  of  which  he  mm-^i-*'  .r^]us^ 
have  perfectly  familiarized  himself  by  long  and  repeated  study. 

Telescopes   would   be  useful  for  two   purposes — (i)the  dete 
mination  of  the  times  of  contact,  and  particularly  of  the  times 
the  commencement  and  ending  of  totality;  (2)  the  sketching 
description  of  some  one  feature  of  the  corona.      Remember'^ 
that    only    106    seconds    were    available,    it  would    be    absolute 
impossible  for  anyone  in  that  time  to  sketch  the  whole  coro 
or   even    any  considerable    part.      To   attempt   it   would    bt? 
lose    everything,     l^ut   beyond    question    the  photograj)hic   p 
would   do    the    best    work    under    this    head,   and    probably 
of    the    best    uses    to    which    even    an    ordinarv    refractor   c 
be    put    would    be    to    adapt    it   for   photographic    work  ; 
in   this  connection  the  President  put  in  a  plea  for  the  old  ' 
plate  collodion  process  in  the  case  of  any  Members  who  m 
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i  skilled  in  that  old-fashioned  method.  There  would  be  plenty 
;  work  for  observers  without  instrumental  equipment,  not  only 
I  as8i?ting  the  fortunate  possessors  of  instruments,  but  also  in 
idependent  observation.  Drawing  the  corona,  for  which  most 
iretul  preparation  and  training  would  be  necessary ;  general 
jservations  of  the  appearance  of  objects  as  the  eclipse  came  on; 
:  the  breadth,  distance  apart,  and  velocity  of  the  shadowvbands ; 
'arching  for  comets  or  a  possible  intra-Mercurial  planet ;  and 
•awini;  the  outer  corona,  the  inner  corona  bein<r  screened  by  a 
sk — were  some  of  th(,'  departments  of  work  suggested.  In  cod- 
usion,  the  absolute  necessity  of  careful  preliminary  training  and 
hearsals  were  insisted  on. 
Vfter  the  address  a  photograph  of  the  echpsed  Sun  with  the 
roua,  reduced  to  reproduce  tlie  actual  size  and  appearance  of  the 
leuomenon,  was  thrown  on  the  screen  for  the  exact  period  of 
e  ellipse — io6  seconds. 

A  very  hearty  vote  of  thanks,  proposed  by  Dr.  Downing  and 
cund«'d  by  Dr.  Koberts,  was  given  to  Miss  Everett y  who  had 
en  compelled  to  resign  the  Secretaryship  ow  ing  to  removal  from 
)ndon.  Votes  of  thanks  to  the  retiring  Members  of  Council, 
e  Auditors,  and  the  Scrutineers  of  the  ballot  concluded  the 
isine>s  of  the  Meeting. 


» 


EOYAL  METEOKOLOGICAL  SOCIETY. 

IK  opening  Meeting  of  the  Session  was  held  in  the  new  building 
the  institution  of  Civil  Engineers,  on  Wednesday  evening,  Nov. 
th,  Mr.  K.  Inwards,  F.U.A.S.,  President,  in  the  Chair,  when  a 
per  by  Mr.  J.  Ebot,  E.H.S.,  was  read,  '*  On  the  Origin  of  the  Cold- 
'uther  Storms  of  tlie  Y'ear  1893  in  India,  and  the  character  of  the 
r-movement  on  the  Indian  Seas  and  the  Equatorial  Belt,  more 
)ecially  during  the  South-west  ^Monsoon  Period.''  Tbis  was 
illv  a  discussion  of  the  data  contained  in  the  Indian  Mo)isoon 
'ta  Charts^  the  publication  of  which  was  sanctioned  by  the 
dian  (rovernment  for  the  two  years  1893-4.  Cyclonic  storms  are 
frequent  occurrence  during  both  the  X.E.  and  the  S.W.  monsoons, 
t  thry  diff«'r  in  many  important  respeets.  The  storms  of  the 
\V.  monsoon  originate  almost  invariably  over  a  sea-surface,  and 
ivel  in  very  variable  directions,  and  occasionally  develop  into 
tense  and  furious  hurricanes.  The  cyclonic  storms  of  the  N.E. 
aii>oun  almost  invariably  originate  over  the  plateau  of  Persia  or 
ilucbistan  or  in  North-western  India,  and  travel  in  an  easterly 
rection  at  a  velocity  ranging  between  15  and  20  miles  per  hour, 
lese  plateau-formed  storms  of  the  cold  weather  are  the  chief 
^.Irunientsof  the  distribution  of  the  moderate  rainfall  essential  for 
e  threat  cold-w  rather  w  heat  and  other  crops  of  Northern  India, 
id  are  the  chief  sources  of  the  snow  fall  of  the  Western  Himalayas. 
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After  giving  :in  account  of  the  more  important  cold-weather  stoi  ms 

in  January  and  IVbruary  1893,  and  the  results  of  the  tabulatior^^^^^a  of 
the  wind  observations  for  the  equatorial  belt,  the  author  deseri  l)es 

the  *'  burst  of  the  Monsoon."  Mr. Eliot  says  that  the  evidence  of  the 

year  1893  is  strongly  in  favour  of  the  supposition  that  the  S.  W. 

monsoon  curn^nls  in  the  Indian  Seas  are  the  direct  continuat  ion 

north  of  the  equator  of  the  horizontal  movement  of  the  S.E.  tra ^-^de- 

winds ;  and  that  the  larger  variations  in  the  strength  of  the  h^-^^^^^^.E. 
trades  near  the  equator  during  the  monsoon  period  are  reprodu  —  -ced 
in  the  monsoon  currents  in  the  Indian  Seas  from  June  to  g^S  ^Se|>- 
tember. 

Mr.  W.  II.  Dines  showed  a  very  interesting   and    instrue^Kr~^^Kive 
♦'xperinuMit  illustrating  the  formation  of  the  tornado  cloud.      II^^^KThe 
characteristic    funnel-cloud  was  readily  seen  extending  from         ~        the 
tray  of  hot  water  to  the  mouth  of  the  pipe  at  the  top  of  the  b:>  —    -*ojr, 
and  when  the  draught  was  strong  and  the  conditions  favourabl 
decided  protuberance  was  observed  on  the  surface  of  the  water  \ 
under  the  end  of  the  cloud.     Mr.  Dines  is  of  opinion  that  the  cl 
is   formed  by  true   dynamic  cooling  as   the  air  saturated   by 
\apour    from    the  hot  water  comes  under  the    influence    of 
decreased  pressure  at  the  centre. 

A  paper  by  Mr.   C   Davison,  E.G. S.,  was  also  read,  "  On 
Diurnal  VariaHon  of  Wind  Velocity  at  Tokio,  Japan." 
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of  Apparent  Star-places. 

Ix  the  la-t  number  of  this  ^Magazine  (p.  391)  the  Kadcliffe 
()b>ervrr  ijave  his  reasons  for  retainimz  the  use  of  q-ficrure  lo<^a- 
rithms  in  computing  star-corrections,  whereas  I  was  inclined  to 
think  :;-iii:ure  lui/arithms  (and  in  some  cases  2-ti2:ure)  are  suffi- 
cient.  Having  examined  tlie  points  in  question  with  some  care, 
I  hold  to  this  opinion,  for  reasons  given  below. 

The  calculation  of  a  star-coi-rection  as  performed  by  Mr.  Stone's 
tables  is  made  by  adding  together'  five  terms 

Aa  -h  B6  +  Co  4-  D(Z  -f  C  .  Sc 
for  the  ]{ight  Ascension,  and 

W  -f  1>^>'  -f  Cc'  +  Bd'  -h  A  .  Sa' 
for  the  Declination.     It  is  more  convenient  to  consider  the  second 
ex|iression  tirst,  for  its  value  in  arc  of  a  great  circle  does  not  alter 
with  proximity  to  the  Pole. 

Let  us  tirst  see  what  is  the  maximum  error  in  each  tenn  intro- 
duced by  restricting  tlie  logarithms  used  to  three  tigures.  The 
term  Aa'  or  A  sin  a  sin  c  is  found  by  adding  the  logs,  of  A,  sin  a 
and  sin  i.  If  we  restrict  these  to  three  figures,  each  log.  vmy  be 
in  error  by  '0005  as  a  maximum  ;  and  if  all  the  errors  are  at  their 
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maximum  and  in  the  same  direction  (a  very  rare  occurrence),  tlie 
?<um  wiJl  be  iu  error  by  '0015.  ^O"^^'  this  will  produce  the  greatest 
error  in  the  number  when  the  number  is  large,  as  shown  in  the 
following  short  table: — 

E= error  in  Aa  corresponding  to  error  of  '0015  in  log  (Aa'). 

Art'  =  o"  5"  10"  15"  20" 

!i  =  0    'GO       O    '02  O    '03  O    '05  O    '07 

It  is  unnecessary  to  go  beyond  20",  for  Art'  is  never  so  large  as 
20",  its  greatest  value  being  about  18". 
The  case  of  B^'  is  precisely  similar,  the  maximum  value  of  the 
:^«'rm  being  2o"-5. 

The  terms  Cc,  D'/',  and  A  ^a'  are  products  of  two  terms  only, 

-^iz.^  C  cos  a  and  I)  sin  a.     The  greatest  error  in  their  logs,  is  thus 

^j/ilv  'ooio  ;  but  the  term  Cc'  may  be  as  great  as  30"  nearly.     The 

^j^rtj-iiie^t  possible  error  in  Cc'  from   restricting  the  logs,  to  three 

^/o-xires  is  o"-o7  ;  in  \)d'  or  A  .  Sa'  is  o"-o3. 

INow  in  the  extremely  inilikely  case  when  (dl  these  errors  were  at 
^e-  «/•  mcLrimmn  and  all  in  the  saine  direction,  we  should  get  a 
j-:!!!^  viltant  error  in  the  star-correction  of 

o""07-|-o"*o7-fo"'o7-}-o"*o3-ho"-o3=o"'27. 

t^j.  ^  such  a  case  of  accumulation  of  errors  is  so  rare  as  to  be  quit(» 

^^  ee- :s:^ligible  in  practice — like  holding  13  trumps  at  whist.     The  vast 

'  ^ -»  .=^^._^ority  of  errors   are   less   than  one-tenth  of  this  quantity.     'J'" 

^^  »^^»^  <-_  i  the  law  of  distribution  is  a  complicated  business,  but  a  rough 

^^  ^=^  ^    imate  mav  \ye  made  without  nnudi  trouble. 

JBLet  us  recur  to  the  original  logarithius  of,  say.  A,  sin  a,  and 
-'^  ^  ^  ^  c.  If  each  of  these  is  restricted  to  three  iigures,  it  may  be  in 
^  ^^^^xr-'.^Dr  by  '0005  in  excess,  or  '0004  in  defect.  Thus  '3845  would 
J-^-^"^^^  ^vritten  '385,  but  '3844  would  be  written  '384.  Between  these 
^  -*^  *  ~*^M  its  the  error  may  have  any  value  indiscriminately.  The  average 
or  is  thus  -f '00005  ;  and  when  three  logarithms  are  added 
ether  the  average  error  of  the  sum  is  -|- '0001 5.  This  is  a  small 
ntitv,  but  is  a  svstematic  error,  aud  as  such  is  worthv  of  atten- 
J.  It  corresponds  to  an  error  of  '04  per  cent,  in  the  nund)er 
in  a  tan  c.  Thus  when  A  sin  a  tan  c=  20"  the  averaire  error  is 
^^Di  and  not  o"*oo.  In  an  actual  example  given  below  we  shall 
the  significance  of  this  systematic  error. 

ut  putting  this  aside  for  the  moment,  let  us  assume  that  the 

ors  are  symmetrically  distributed  about  zero,  from  —'0005  to 

^  0005,  and  suppose  in  the  first  place  we  add  together  tivo  logs., 

let  the  errors  Ixi  .r  and  //,  w  here  cc  and  y  may  have  any  value 

xn  —•0005  to  -f* 0005  indifferently.     If  we  represent  them  as 

^•^esian   coordinates,   the  point  (.r,  ?/)  ^^iH   lie  within  a  square 

->    X,  M,  N.     The  extreme  error  of  the  sum  '0010  corresponds  to 

positions  K  and  M,  when  .rand  >/  are  both  +'0005  or  —'0005. 

^  error  is  zero  along  the  line  LX,  and  constant  along  lines 

el  to  it.     If  we  take  as  the  "probable"  error  that  which  is 
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as  often  exceeded  as  not,  then  we  must  draw  lines  P  Q,  PQ^ 
that  the  area  PLP'Q'NQP  is  half  that  of  the  square ;  and  t. 
the  "  probable''  error  is  that  represented  by  the  lines  PQ  or  I^ 
This  gives  at  once  2KP"=KL^;  and  the  "probable'*  error 
to  the  extreme  error  at  K  the  ratio  LP  to  LK ;  or  V  2  —  i  to 
or '414   to    1*414;  or -34.     The  extreme  error  beiug  -ooio, 
•'  probable  ''  error  is  thus  '0003. 


'  tbp 
And 

five 
021, 

%jX  as 

«o  to 


Had  we  added  three  logs,  together  we  should  hav^e  got  for 
ratio  of   "  probable  "  to  extreme  error  about  '30  or  less.*     .^ 
the  extreme  error  being  '0015,  the  "  probable"  error  is  -0005. 

It   follows   that   the    maxinuuii   "  probable ''    errors   of  the  i^ 
terms,  Aa',  Wj\  Co',  J)d\  and  ASa'  are  respectively  o"-o2i,  o'^-o. 
o"-o23,  o"'oio,  and  o"oio. 

To  determine  the  "probable"  error  of  the   sum    of   the  fi 
terms  is  more  difficult,  for  the  terms  diftVr  in  character.     But 
a  rough  approximation  let  us  assume  that  each  tenn  has  an  err- 
which  may  have  all  numerical  values  iudilTerently  from  o^'-ooo  r      ^^^Jbove 
o"-o5o  (the  mean  being  o"-o25,  which  is  greater  than  all  the  abor^^^  wWl 

probable  errors).     Then   the   "probable"  error  of   the  sum  wi:'^'^^bout 
bear  to  the  extreme  error  5  Xo''o2  5  or  o'''oi2  5,  a  ratio  of  aboi>  ^^ 
•20  ;  or  the  "  probable  *'  error  of  the  result  is  about  o"-o25.  C  ^bov< 

Eough  as   is  this   estimation,   I  thiuk   it  is   suthcient  to  she ^^ 

*  Tlio  calculation  for  tliree  or  more  terras  added  together  becomes  wm» ''^^    -^  ,f  th 
what  comphcated.     1   liave  followed  it  siifliciently  to  get  a  r^^Migli  notion  of  tlX-^      .^r^  e  ^fl- 
ratio  of  the  prolxible  to  extreme  error  up  to  five  terms  ;  but  the  details  are  i9^ 
too  long  to  give  here. 
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that  an  accumulation  of  errors,  owing  to  a  restriction  to  3-figure 
logs.,  amounting  to  anything  like  o^'io  would  be  of  very  rare 
occurrence.  There  are  other  circumstances  tending  to  diminish 
such  accumulations  which  have  not  been  yet  noticed — such  as  the 
fact  that  Aa  and  Bh'  cannot  have  their  maximum  values  simul- 
taneously. 

Turning  now  to  the  star-corrections  in  R.A.  we  are  confronted 
with  the  factors  tan  c  and  sec  3.     One  form  of  the  correction  is 

Aa=/-|-<7sin(G-|-a)  tan^  +  't  sin  (11  + a)  sec  5. 

But  we  mav  write 

Aa  cos  c  =/cos  ^  -f  ^  sin  (G  -|-  a)  sin  ^  -f  /t  sin  (11  +  a), 

and  Aa  cos  o  is  now  expressed  in  arc  of  a  great  circle,  instead  of 
the  misleading  unit  which  changes  its  value  as  we  approach  the 
Pole.  In  this  form  the  correction  closely  resembles  the  -Declination 
correction 

Ac  =  I  cos  c-\-(j  cos  (G-\-n)-^h  cos  (11  +  a)  sin  d, 

and  all  that  has  been  said  above  about  limiting  errors  applies  to  it 
almost  exactly.  Hence,  though  we  may  appear  to  be  making 
large  errors  in  K.A.,  they  are  not  really  larger  in  arc  of  a  great 
circle  than  those  above  determined. 

If  this  reasoning  is  correct,  by  using  3-figure  logarithms  we 
may  expect  halt'  our  errors  to  be  less  than  o"*02.  The  majority  of 
the  other  half  exceed  o"*02  only  slightly,  the  number  of  errors  of 
any  given  value  diminishing  very  rapidly  as  this  value  exceeds 
o''*02. 

By  using  2-figure  logs,  we  may  expect  half  our  errors  to  be  less 
than  o"*2o.  The  majority  of  the  other  half  exceed  o"*2o  only 
slightly. 

In  both  cases  the  errors  are  of  the  same  character  as  accidental 
errors,  and  when  we  consider  the  probable  error  of  an  obser- 
vation, it  seems  to  me  that  nothing  much  would  be  lost  by 
restricting  the  calculations  to  2-Jhjurc  k>f/''<.,  allowing  the  errors 
introduced  to  rank  as  accidental.  Certainly  yj^y^ire  lo(js,  ought 
to  suHice. 

Theoretical  reasoning  about  such  a  matter  is  not,  however, 
wholly  satisfactory,  unless  supplemented  and  confirmed  by  expe- 
riment. When  1  had  written  thus  far,  1  applied  to  the  Astro- 
nomer Royal  for  permission  to  examine  some  actual  star-correction 
books  and  try  the  eifect  of  restricting  the  figures  in  practice.  He 
kindlv  sent  me  two  books  at  once ;  the  calculations  in  these  books 
have  been  already  made  with  4-figure  logarithms,  and  each  con- 
tains the  calculations  for  a  good  many  miscellaneous  stars  observed 
near  the  end  of  the  year  1893.  1  purposely  asked  for  books  of 
date  near  the  end  of  a  year  because  the  star-corrections  are  then 
largest  (owing  to  the  eifect  of  precession)  and  discrepancies  would 
be  also  largest. 

Taking  the  first  100  stars  in  one  of  these  books,  and  restricting 
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logs,  to  3  ticrun^s,  and  comparing  the  results  with  those  obtained 
viouslv,  I  find  differences  in  Declination  corrections  as  follows : 


Error. 

Number 

Error. 

Number 

of  cases. 

/  $ 

of  cases. 

-0-05 

I 

-hO'OI 

5 

—  o'04 

6 

-f  0-02 

9 

-0-03 

1 1 

+  0-03 

6 

—  0*02 

II 

+  0-04 

3 

—  O'OI 

32 

+  0-05 

I 

O'OO 

15 

Total ....     100 

The  small  systematic  error  preriouslv  mentioned  is  conspicuous 
in  this  example. 

Many  of  the  star-corrections  about  this  period  have  values  near 

—  20",  and  the  errors  are  thus  grouped  about  a  mean  somewhere  '^'^t. 
near  —  o"*oi.     Also  it  will  be  noticed  that  about  half  the  errors            ^^"^t^ 
(viz.,  52  out  of   100)  are  less  than  o'''02.      It  would  perhaps  be          ^^^^rs 
fairer  to  count  not  those  which  differ  from  zero  by  less  than  o''02      <^^^fe 
numerically,  but  those  which  differ  from  the  mean  value  —  o^'oi     ^    ^^02 
by  less  than  this  amount:  i.  ^.  those  which  have  values  —  o''*02,^  ^^  0/ 

—  o^'oi,  and  o^'oo,  and  of  these  we  have  58  cases  out  of  100.  Thuf^  ^^2, 
the  rough  estimation  of  probable  error  above  made  is  confirme^,^  ^^^us 
in  this  example.  "^^ec/ 

Proct^dini^  to  the  B.A.s,  I  considered  the  errors  in  two  ways^  ^^_ 
Firstlv,  takinsr   them   as   thev  stand,   without  reduction  to  th^^^^-Zs; 
equator.     Tlie  stars  selected  are  particularly  unfavourable  to  tt#"^^^^  ^^^ 
nirtliod,   beinix  niostlv  Groombridtre  stars  of  hifirh  declinations^^       ^"^-^ 


-is 


«ome  withni  10   of  the  Pole.     The    100  errors  are  distributed.^^-^    , 
follows  : — 

Error.  No.  Error.  No. 

s  s 

—  0-003  3  4-0-004  13 

—  0*002  O  4-0*005  II 

—  o'ooi  5  4-o*oo6  9 
o'ooo              I               -f  0*007            15 

4-o*ooi              8              -fo*oo8  4 

-ho*oo2             7               greater  10 

4- 0*003  M  

Total  ....  100 

Of  these  49  out  of  the  100  exceed  o'*oo4,  and  thus  rank  as  o 
bv  "  raising."     It  does  not,  however,  alwavs  follow  that  a  differe 
of  (say)  o**oo7  would  alter  the  star-correctiou  in  the  second  pi 
of  decimals.     Thus  4**835  and  4*-8354o**oo7  both  rank  as  4*- 
On   the  other  hand  a  difference  of   o**ooi  is  sometimes  sufticie, 
to  alter   the  second  place:    thus  4**835  —  0^001   ranks  as  4'*8^ 
On   re-examining   the    individual    cases,    however,    I    found  th^^^ 
the  number  altered  bv  0**01   was  verv  n(\irlv  th(^  same  as  above^^ 
viz.,  48  out  of  the   100  remained  exactly  the  same  to   the  twc^" 
placx^s  of  decimals  as  before:  47  were  altered  by  4-o**oi,twob 
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—  o"-©!,  two  by  o**o2  (declinations    +71°   and    -\-^2t^)-,  and   one 
by  o*'-o3  (declination  +79°).     The  largest  actual  error  found  was 
-f  o*'023  at  declination  +79°,  equivalent  to  o''"oo5  at  the  equator. 
Reducing  all  these  to  arc  at  the  equator  they  become  as  below : 


Error. 

Number 

Error. 

Number 

s 
-•003 
—  •002 

of  cases. 
I 
I 

8 

+  •003 
-I--004 

of  cases. 
18 
6 

—  •001 
•000 

5 
3 

+  •005 
-f -006 

15 
^3 

+  •001 

U 

-I--007 

5 

+  •002 

20 

Total   ....    100 

The  iieneral  result  is  that  the  star-corrections  in  these  100  cases 
taken  at  random  are   sensihhf  correct   to  o*'oi    <tn<1  o'''o5  when  the 
l()<farithrns  arc   restricted  to  three  Jignres.     This  is  my  main  propo- 
sition.    But  1  am  fully  conscious  that  it  is  not  sufTicient  to  establish 
this    proposition    theoretically.      All    working    astronomers    are 
familiar  with  the  inevitable  disadvantages   attending  change  in  a 
well-established  system,  however  clear  the  advantages  of  the  inno- 
vation may  be  on  paper.     Mr.  Stone's  tables  have  been  in  use  for 
many  years  at  different  observatories,  and  are  undoubtedly  a  great 
advance  on  what  preceded   them.     They  are  available,  as  he  has 
remarked,  for  other  computations  than  star-corrections,  and  must 
not  he  judged  purely  from  the  standpoint  of  utiHty  for  this  parti- 
cular purpose.     For  this  purpose  I  think  they  can  be  improved, 
and  I  trust  I  have  shown  good  cause  for  the  opinion.     I  have  set 
about  preparing  more  concise  tables   in  accordance  with  the  prin- 
ciples above  discus-^ed,  and  wlien  these  have  be(*n  tried  practically 
it  will    be  time   to  enquire  whether  they  are  to  be  preferred  to 
tlio.se  of  Mr.  Stone,  which  have  worked  so  well.     I  hope  that  the 
1  ables  will  be  considerably  more  compendious  ;  for  I  think  that  in 
*■*  extending  his  tables  sufficiently  to  avoid  the  necessity  of  inter- 
J>olations"  ^Ir.  Stone  has  gone  too  far.     For  instance,  the  R. A. 
'tj^ble  is  extended  to  a  great   length  near  o^,  the  quantities  being 
t  aV>ulated   here  for  every  i"  of  time,  while  10"  is  considered  suffi- 
<^ient  near  II  l^.     This  is  because  the  differences  of  log  sin  a  change 
^i^^apidly  near  o^.     But  is  not  the  fact  overlooked  that  since  sin  a  is 
^^^ry  small,  the  differences  do  not   realhf  rnatter?  i.e.  they  do  not 
ixffect  the  final  result  ?     Thus  we  have  a  piece  of   the  table  as 
^cdUows  : — 


R.A. 

b  or  c. 

o*"     o°*      10' 

6-86167 

II 

6*90306 

12 

6-94085 

13 

6-97561 

14 

7-00779 

»5 

7*03776 

etc. 

to 

20 

7'i627o 

2n  2 
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But  suppose  we  used  the  quantity  for  o''  o"^  20*  instead  of 
o^  o*"  10%  what  difibrence  would  it  make?  The  logarithm  is  to  be 
added  to  another  which  cannot  be  greater  than  about  1*40000  (in 
declination,  or  if  in  E.A.  then  reduce  to  equatorial  arc)  ;  and  the 
mistake  of  using  7*16270  for  6*86167  ^voukl  make  a  difference  of 
o"'oi8  only  in  the  final  result.  In  fact,  if  we  wish  to  tabulate 
log  sin  a  so  that  when  used  to  find  A* sin  a  (wliere  /•  is  independent 
of  a)  the  tables  shall  give  the  result  with  uniform  correctness  for 
all  values  of  a — sav  to  o'ooi — then  if  Aa  be  the  interval  between 
two  tabulated  values  of  a  we  have 

Jc  cos  a  Aa  =  'oo  I , 

Aa  X   sec  a, 

and  .  .^       .      >.       CCS  a  . 

A  (log  Sin  a)  a   -^ An  x  cosec  a. 

sin  a 

Thus  if  10^  is  sufficient  at  IIP  where  cos  a  =  '7,  then  10  x  '7  or 
7*  is  sufficient  at  o^  w  here  cos  a=  i. 

With  some  of  Mr.  Stone's  statements  I  fear  I  cannot  agree. 
For  instance,  when  he  says  that  logarithms  are  taken  out  directly 
to  the  fifth  place  "  because  it  is  found  to  take  less  time  to  enter 
the  extra  figures  than  to  contract  them  before  entry  "  (Observatory, 
^o.  233,  p.  391).  I  really  cannot  subscribe  to  this.  The  amount 
of  thought  and  delay  required  by  a  practised  computer  to  contract 
a  figure  is  almost  insensible :  that  required  to  deal  with  the  fii^ure 
when  so  written  down — say  to  add  it  to  another  and  write  down 
the  result — is  sensible.  H,  H.  Turner. 


Some  Astronomical  Records  in  ancient  Chinese  Books, 

[Continued  from  p.  358.] 

We  meet  with  no  more  astronomical  references  in  ancient  Chinese 
books  till  the  beginning  of  the  Chou  dynasty.  Tln^re  is  a  fragment 
of  a  book  called  the  *  Chou  Shu,'  the  book  of  the  Chou  dvnasty. 
It  is  said  that  it  was  found  during  the  Yin  dynasty  in  the  reign 
of  TVi  K'ang,  about  280  a.d.,  in  the  tomb  of  An^  li^  wang^  of 
the  Wei  country.  It  must  be  confessed  it  looks  a  little  suspicious, 
this  tale  of  recovering  books  in  the  tombs  of  people  long  since 
dead.  I  am  not  capable  of  criticizing  the  age  of  a  Chinese  book 
from  a  literaiy  standpoint,  but  the  astronomical  references  in  the 
hook  seem  to  be  capable  of  verification.  I  do  not  think  it  is  a 
forgery  ;  if  it  is,  it  is  a  clever  one. 

In  this  book  it  is  stated  that  in  the  35th  year  of  Wen  Wang,  on 
the  day  ping"^  tzu\  there  was  an  eclipse  of  the  Moon.  That  day  is 
the  13th  of  the  cycle  of  60  days.     I  find  by  calculation  that,  on 
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January  29,  1136  B.C.,  the  Sun  and  Moon  were  in  opposition  in 
longitude  at  about  10  p.m.,  Lo  yang  mean  time.  At  opposition 
the  Sun  was  only  28°  from  the  node,  so  that  the  eclipse  waa  total. 
January  29  was  the  12th  of  the  cycle  of  days,  but  according  to 
r4aubil,in  the  Chou  dynasty,  the  Chinese  began  their  day  at  noon. 
This  would  make  the  eclipse  occur  on  the  13th  day.  In  any  case, 
as  the  eclipse  occurs  so  uear  midnight,  the  year  1 136  fully  satisfies 
the  conditions  of  the  narrative.  Other  astronomical  references, 
however,  in  both  the  *  Chou  Shu' and  the  *  Shu  Ching,' indicate 
that  this  eclipse  occurred,  not  oli  the  35th,  but  on  the  37th  year 
of  AVen  Wang. 

Thus  we  have  verified  a  total  eclipse  of  the  Moon,  during  the 
37th  year  of  Wen  Wang,  as  occurring  on  Jauuary  29,  1136, 
on  the  day  ping"*  tzu^  Wen  Wang  reigned  over  his  principality 
50  years,  so  that  the  year  1 122  B.C.  was  the  first  year  of  Wu  Wang 
and  the  yeiir  mo  B.C.  his  13th  year.  It  was  on  this  year, 
according  to  the  *  Shu  Ching,'  that  Wu  Wang  set  out  to  attack 
Chou  Hsin,  the  last  emperor  of  the  Shang  dynasty. 

It  is  also  stated  in  the  '  Chou  Shu '  that  in  the  3rd  year  of  Wu 
Wnng  the  first  day  of  the  second  month  was  the  day  pi ng^  ch  en-. 
According  to  the  above  chronology,  the  3rd  year  of  Wu  Wang 
was  the  year  1120  b.c.  I  find  on  that  year  that  the  1st  of  the 
second  month  began  on  Feb.  1 5  at  8.30  p.m.  G.T.  Now,  Feb.  1 5 
Avas  the  day  ping^  ch'en^.  Of  course,  in  China  the  new  Moon 
occurred  after  midnight,  but  we  need  not  look  for  great  accuracy 
in  Chinese  determinations  of  new  moons  at  that  remote  period. 
Thus  the  text  of  the  *  Chou  Shu '  is  again  verified. 

It  says  in  the  *  Shu  Ching '  that,  in  the  first  month,  the  day 
jen"  ch'cMi^  was  the  day  after  the  end  of  the  Moon's  waning;  that, 
on  the  next  day,  Wu  Wang  set  out  to  attack  Chou*  Hsin;  on  the 
day  ya'  wu'  he  halted  on  the  north  of  the  river,  and  that  the  day 
chia*  tzu*  was  the  day  of  battle.  In  the  4th  month,  the  3rd  day 
of  the  month  he  returned  from  the  battle,  and  on  the  day  ting^  mo 
he  sacrificed  at  the  ancestral  temple  of  Chou.  Now,  I  find  that 
the  above  days  are  satisfied  very  well  by  the  year  iioo  B.C.,  but 
not  by  the  year  11 21  B.C.,  which  the  common  chronology  gives  as 
the  first  year  of  Wu  Wang's  reign  over  the  empire  and  the  13th 
year  of  his  reign  over  his  principality. 

I  find,  however,  that  the  Chinese  astronomers  were  a  month 
wrong  in  their  reckoning.  What  is  stated  in  the  '  Shu  Ching '  as 
the  first  month  was  really  the  12th  month.  It  will  be  remembered 
that,  according  to  the  Chou  calendar,  the  first  month  is  that  which 
contains  the  winter  solstice,  that  is  the  nth  month  according  to 
the  present  calendar. 

Now,  November  28,  iiii  B.C.  was  the  ist  of  the  month  and 
the  day  kcMig*  yin*.  The  3rd  of  the  month,  that  is  near  about  the 
day  after  the  Moon's  waning,  was  the  day  jen'ch'en*.  This  agrees 
very  well  with  the  text.  The  longitude  of  the  Sun  at  conjunction 
was  only   236"^  38',  so  that  this   month  could  not  contain  the 
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winter  solstice.     It  was  really  the  12th  month,  but  the  Chii 
wTongly  reckoned  it  as  the  first  mouth. 

On  jVovember  30,  mi  B.C.,  therefore,  Wu  Wang  set  out- 
attack  Chou  Hsin.     On  the  29th  of  the  first  month,  December 
the  day  ya^  wu\  he  halted  on  the  bank  of  the  river.     The  5t 
the  second  month,  corresponding  to  January  11 10  B.C.,  the 
chia^  tzu',  was  the  day  of  battle.     On  the  3rd  of  the  4th  ma 
March   28,  he   returned  a  conqueror   from   the   battle,  and 
April    14,  the  20th    of    the   4th  month,  the  day   ting'   mo*^ 
sacrificed  at   the  ancestral  temple.      There  must  have   beeii 
intermediate  intercalary  month,  as  otherwise  the  4th  month  eo^^^dd 
not  have  contained  the  day  ting^  mo^. 

The  common  chronology  gives  the  year  1121  B.C.  as  the  ^^^-rst 
year  of  AVu  Wang's  reign,  but  this  date  does  not  agree  either  v^^^^ith 
the  eclipse  of  the  Moon  mentioned  in  the  'Chou  Shu'  nor  'va-  itu 
the  days  as  mentioned  in  the  '  Shu  Ching.'  Thus  I  find  t  hat 
Nov.  30,  1122  B.C.,  was  the  first  day  of  the  Sloon  and  was  the  -— ^  ^^5', 
chia"^  wu'^ ;    so  that,  in  the  year   11 22    B.C.,   the  day  jen"^  cti  ^'^ 

occurred  tw^o  days  before  the  end  of  the  Moon,  instead  of    '  ^^^ 

davs  after,  as  the  text  in  the  *  Shu  Ching"  requires. 

The  records  in  both  the  '  Chou  Shu '  and  the  '  Shu  Ching'  p<^-  "^^"^ 
to  the  year  mo  b.c.  as  the  first  year  of  the  Chou  dynasty.  ^ne 

common  chronology,  ^vhich  gives    1121   B.C.  as  the  first  yeo.^  -^r,  i> 
therefore,  I  believe,  erroneous. 

1\\  this  rapid  sketch  of  Chinese  astronomy  from  the  time  of  IiTj 
that  of  WuAVaug,  we  have  passed  over  many  interesting  incid 
which  it  is  beyoiul  the  ])rovince  of  the  present  paper  to  touc 
We  should   like  to  havu  dweli   on  the  long  and  glorious  reii. 
Yao,  the  ideal  ruler,  whom   the   best  of  Chinese  em])erors  ii 
succeeding   dynasties   have  taken  as   their  model ;  of  Yii    \S^ 
his  unwearied  activity  on  behalf  of  the  people  he  ruled  ove 
difiiculties  with  the  inundations,  and   his  final  success;  of 
the  Successful,  and  Wu  Wang,  who  freed  their  country  from 
t}Tant's  yoke.     No  doubt   a   great   deal  is   mythical,  yet  thi 
some  element  of   truth  in   the  narrative.     The  eclipse  of  th* 
we  have  just  investigated  is  mentioned  in  the  *  Tso  Chuen 
cannot  therefore  be  an   after  calculation  of  later  Chinese  ^^ 
nomers,  so  that  I  believe  the  astronomical  references  in  the 
Ching'  belong  to  a  very  remote  period.     It  is  interesting  to 
pare  the  date  of  this  eclipse  with  that  of  eclipses  mentioned  i 
history  of  other  nations.     The  oldest   such   eclipse  is  that 
after  Thales,  who  is  said  to  have  predicted   it.     The  Mede  ^- 
Lvdians  were  engaged   in    battle,  when  the  day  suddenly 
night  and   put   an  end  to  the  combat.     Newconib   has  fixe- 
year  584  b.c.  as  the  date  of  this  eclipse,  and  finds  that  th( 
set  on  the  combatants  7^,,^^^'^  eclipsed.     Other  eclipses  mentr 
are  all   subsequent   to   this   date,  so  that  the   Chinese    hav 
honour  of  recording  tlje  oldest  eclipse  of   the  Sun  and  als 
oldest  of  the  Moon. 
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Astronomical  references,  however,  in  Chinese  history  are  ex- 
ceedingly uninteresting  in  themselves.  In  vain  do  we  look  for  an 
account  of  the  emotions  of  fear  and  admiration  that  the  grand 
phenomena  of  nature  naturally  excite.  An  eclipse  of  the  Sun  is 
simply  recorded  without  any  reference  to  the  sublimity  of  the 
spectacle,  or  to  the  awe  of  the  beholders,  as  they  saw  the  orb  of 
day  disappear  in  mid  heavens. 

The  same  remarks  apply  to  the  record  of  other  remarkable 
phenomena,  as  falling  stars,  comets,  &c.,  and  the  unsympathetic 
and  listless  way  they  are  recorded  detmcts  greatly  from  the 
interest  of  the  narrative.  We  leave  off  this  sketch  at  a  period, 
perhaps  the  most  interesting  and  brightest  in  Chinese  history. 
It  wa«  at  this  period  that  Chou  Kung  lived,  the  first  great  Chinese 
istronomer  and  mathematician,  lie  discovered  the  properties  of 
:he  ri^ht-angled  triangle,  and  made  so  accurate  observations  on 
:he  length  of  the  shadow  at  different  times  of  the  year  as  to  give 
I  very  close  approximation  to  the  obhquity  of  the  ecliptic.  He 
iven  tri*'d  to  solve  the  problem  of  the  Sun's  distance,  but  as  he 
vended  the  earth  as  flat,  his  method  was  entirely  erroneous, 
finally  we  K*ave  off  at  a  period  centuries  before  the  astronomical 
'ecords  of  other  nations  begin.  S.  M.  IIussell. 


Selenographical  Notes, 

PiT.vTUS. — Most  observers  of  this   fine  but  extremely  abnormal 

onnation    are    aware    that    it    miLst  be  scrutinized  under  many 

ifferent   conditions   of  sunlight   before  the   very  curious  details 

:iclude(l  by  its  irregular  circumvallation  can  be  duly  appreciated. 

k^moiig  the  most  remarkable  of  these  are  the  clefts,   lettered  ^  and 

in  X^-ison's  .Map  14,  which  form  apparent  chords  to  the  curva- 

ure     of    the    north-west  and  north-east  walls    respectively.      It 

ppears  at  firsi  sight  some\N  hat  strange  that  Miidler  seems  to  have 

vei'looked  both  these  objects,  not  a  trace  of  either  being  shown  in 

is  cliart,  though  his  representation  both  of  Pitatus  and   its   com- 

anioii   Ilesiodus  exhibits  with  these  exceptions  all  the  principal 

:.^atun.'s  in  the  neighbourhood  of  the  rampart.     Schmidt,   likewise, 

hough  drawing  cp  as  a  coarse  valley,  has  nothing  on  the  site  of  the 

ther  cleft.     The  most  feasible  explanation  of  these  omissions  lies 

VI  tli<^  fV't  that  until  the  floor  of  Pitatus  is  nearlv  fully  illuminated, 

►oth  the  rills  are  masked  bv  shadow,  ^  bv  the  shadow  of  the  north- 

vest   wall   under  morning  light,  and  <p  by  that  of  a  long  mound 

iiTiniiig  roughly  j)arallel  to  the  north-eastern  border. 

l:Jetween  6*'  and  6''  30"',  on  October  27  this  year,  I  was  favoured 

vith  an  exc«'|)tionalIy  excellent  view  of  both  the  clefts,  the   morn- 

iig    terminator   touching   the    western    flanks   of    Capuanus   and 

Wlercator.     The  rill  <^,  on  the  north-east  side  of  ihe  floor,  appeared 

o   pass  through  the  long  mound,  just  mentioned,  like  a  railway 
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outtinf?  travfrsin^  a  hill,  seen  from  above;  rernindino^  one    of  a 

Himilar  ap|K*anince  at  the  northern  end  of  the  grt^t  cleft  ea-^t  of  ^^  ^ 

Birt.     'i'hf  f^Tadual  widening  of  the  cleft  due  to  the  greater  depth  ^^ 

of  the  cutting  as  it  approaches  the  loftiest  part  of  the  spindle-shaped 

mound  and  its  contraction  at  either  end  were  especially  obnoos. 

Schmidt  carries  this  cleft  ^  much  farther  in  a  westerly  direction 

than  \eison.     On  October  27,  I  was  able  to  trace  it  as  a  very 

delicatv?  object  still  farther,  viz.  up  to  the  north-eastern  side  of  a 

small  shallow  circular  depression  lying  on  the  site  of  the    wrecked 

border  (not  shown  either  by  Schmidt  or  Neison,  but  situated  a  few 

miles  north-east  of  the  prominent  crater  G).     In  fact,  at  times  of 

best  definition  I  felt  almost  certain  that  it  actually  joins  the  other 

rill  I  near  the  northern  extremity  of  the  latter.     The  greater  part 

of  the  western  section  of  this  cleft  after  it  emerges  from  the  long 

mound  is  slightly  but  very  distinctly  curved, — bending  towards  th( 

south.     The  ('astern  end  was  traced  up  to  a  gap  on  the  border 

common  to  Pitatus  and  llesidus,  bounded  on  either  side  bv   tv^'oo 

small  but  lofty  mountains.     Passing  between  these,  it  apparentlj^.X^j-^^-^^tXy 

joins    the    narrow    pass  which  connects  the  interiors  of  the  two-\p^y;^  t^o 

formations.     The  cleft  I  appears  to  be  perfectly  st might,  and  itM:      .^>«d  ^^ 

traceable  from  a  small  crater  adjoining  the  northern  side  of  th^.rf'^         tV^® 

large  triangular   depression  g  on   the  west   wall   over   the  north  .cizt'-yciDt^^' 

western  .side  of  the  floor,  grazing  the  crater  (x  on  the  east  and  th^xif  :r     JtA  ^^ 

small  circular  depression,  mentioned  abov(%  on  the  west,  till  itthiD:£3xr:f  iJ'  tb^^ 

out  and  disappears  at  a  point  beyond  the  site  of  the  ruined  wall.        ^UL^^s^-a^* 

Srhinidt's  short   erater-row,  forminsf  a  chord  to  the  south-wes^^-y;/' ^^^ 

border,  has  all  the  appearance  of  a  clett  und.^r  low  uiagniticatioii:x<z»ict",catiO 
and  is  hm  •asy  ohjeet,  especially  under  evening   illumination.      0:0  ^ 

l^'hruary  16,  iSS  ^,  7^  to  8^  30"',  I  detected  what  would  seem  to  be  ^cf  <=3  b^ 
strai'^ht  nai-row  valley  extending  from  near  the  western  end  of  ^o  Ot 
to  tilt*  wt^t  oi  tlu>  ct'irral  mountain.  It  has  been  noted  on  two  00  o'-^^^yo  o 
three  siihs'quent  oet'asions  as  an  extremely  delicate  streak,  somer^i~x:«  ^^^^^'^e- 
what  duskier  than  the  i^eueral  tone  of  the  interior.  I  seaicliedfoo^  ^^'^^£or 
It  in  vain  oti  (V'tt)ber  27,  thoui^h  the  conditions  of  illuminatio  ox-^-^^^/o/; 
N^ere  pr.ii't ieallv  the  same  aiul  the  detinition  very  far  superior. 

nojiuiiKMit   llonso.  Sh;iko!*jHVxro  Koiul,  I.CtWYX   ElG£E. 

iHilfenl,  1805.  (Vt.  19. 


con  K  HSPONDENCE. 

I'hc  Krcfnlrir  Ano/ndltj  in  Doudle-Star  Calculations. 


(t  KN  II  KMK\. 

\\\   lS7'^    I    {'uh'i^ht  vl.  in  the  *  Astrononusehe  Nachriehten.'  tv\- 

t!il>li»s  -ih  »\\  Ml.;  .!;>rr«>\iin:iti'ly  the  values  of  the  extvutrie  anomaly  .~    - 

t\»r  each  d'\i:ree   ot   iiumu  anouialy    to  every  tenth  of   exoeutricity 
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and  vice  vrsd.  Some  years  ago  a  German  bookseller  published  a 
much  larger  and  more  detailed  edition  of  these  tables.  1  have 
now  communicated  to  the  '  Astronomische  Nachrichten '  tables 
showing  approximately  the  values  of  the  true  anomaly  and  the 
radius  vector  for  every  degree  of  the  mean  anomaly  and  vice  I'erm; 
and  it  would  be  useful  to  have  larger  and  more  detailed  tables 
printed,  if  a  public-spirited  publisher  would  undertake  the  task. 
I  regret  that  I  cannot  assist  further  in  the  matter,  as  my  hands 
are  full.  These  tables  enable  the  computer  to  altogether  avoid 
using  the  excentrie  anomaly  in  double-star  calculations,  and 
therebv  his  work  is  materiallv  lessened.  It  is  to  be  ren:retted 
that  this  in)provement  was  not  effected  when  the  larger  tables 
were  printed.  It  ought  to  have  been  done  then.  It  would  be 
even  possible  to  construct  a  large  diagram,  projecting  points  by 
aid  of  the  true  anomaly  and  radius  vector  corresponding  to 
different  values  of  the  mean  anomalv  and  the  excentricitv,  and 
drawing  curves  through  the  points  corresponding  to  the  same 
value  of  the  mean  anomaly  and  marking  the  value  of  the  excen- 
tricitv at  points  along  these  curves.  Points  corresponding  to 
other  values  of  the  mean  anomaly  and  excentricity  could  then  be 
interpolated  and  read  off  with  the  projector. 

Yours  faithful Iv, 

ITongkong  Observatory,  1895,  Oct.  8.  ^V.  DoBERCK. 

^vjyposed  Early  Transits  of  Mercury, 

Gentlemen', — 

In  your  number  for  May  1892  there  is  a  letter  from 
Mr.  Prince  calling  attention  to  a  statement  by  Lycosthenes  that 
the  planet  MiTcury  had  been  seen  like  a  black  spot  on  the  Sun  in 
the  year  1278.  In  the  following  month  he  pointed  out  that  this 
€pot  could  not  have  been  the  planet,  to  see  which  in  that  position 
would  ha\e  required  a  telescopes  and  Mr.  Johnson  referred  to  the 
fact  that  the  year  in  qut-stion  was  not  one  of  a  transit  of  Mercury. 
Tycho  Brahe,  in  his  '  Historia  Ccrlestis,'  quotes  the  statements  of 
Lycosthrnes  that  phenomena  of  this  kind  occurred  in  a.d.  778, 
807,  and  1278,  but  th^^  last  is  evidently  only  a  repetition  of  the 
first,  for  hoth  an-  stated  to  have  taken  place  near  the  time  when 
rharlemap:nt'  lost  part  of  his  army  by  an  attack  of  the  Gascons  in 
th  •  PynMiet^s,  after  his  victorious  expedition  into  Spain  in  778. 

I  have  thought  it  worth  while  to  refer  to  this  lest  anyone 
ehould  suppo^<»  that  a  large  spot  was  seen  on  the  Sun  in  1278, 
as  there  prol)ahly  was  in  778  and  certainly  in  807,  when  the  sup- 
posed Mercury  is  stated  to  have  been  so  situated  during  eight  days. 
Tycho  points  out  that  the  planet  at  the  time**longe  k  Soleabest." 

It  is  not  ^^ithout  interest  to  point  out  that  a.d.  807  was  near 
the  epoch  of  a  sun-spot  maximum,  being  a  little  after  the  ninety- 
eighth  perioil  before  the  last  maximum  in  1893. 

Yours  faithfully, 

Blacklieath,  1895,  Oct.  26.  W.  T.  LyNN, 
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The  New  Star  in  Carina. 
Gentlemen, — 

As  aiiDounced  iu  Circular  No.  i   of  the  Harvard   Col]< 
Obsenatory,  a  new  star  has  appeared  in  Carina.     Irs  spectruj 
practically  identical  with  that  of  Nova  Auriga?  and  Nova  Noi 
In  *  Astronomy  and  Astro-Physics/  1894,  p.  201, 1  called  attenti. 
to  the  improbability  of  two  successive  collisions  between  si 
occurring  nearly  iu  the  line  of  sight,  in  both  cases  a  bright-  anc 
dark-line  star  being  involved,  and  in  each  case  the  bright-line  s — 
being  the  one  to  recede  from  us.     The  same  remarks  apply  to 
theory  of  the  collision  of  a  star  and  a  nebula.     As  a  substitui 
offered    an  explosion  hypothesis,  in  which  a  dark   sun  sudde 
gave  out  in  all  directions  large  quantities  of  hydrogen  in  an  im 
descent  state.     This  would  of  course  merely  produce  a  spectr 
with  bright  lines.     But  if  the  expulsion  of  hydrogen  contini- 
the  outer  layers  of  gas  would  cool,  producing  absorption  linef 
the  spectrum  of  the  approaching  hydrogen,  but  still  leaving 
spectrum  lines  of  the  receding  hydrogen  bright.     Finally,  \v 
the  expulsion  ceased,  we  should  find  a  heated  spherical  mas 
gas,  similar  to  a  planetary  nebula.    It  was  shown  that  the  veloc- 
which  were  observed  in  the  cases  of  these  two  novce  were  less  ' 
50  per  cent,  greater  than  what  had  occasionally  been  observe 
our  own  Hun.     The  discovery  of  this  third  nova,  with  a  speci 
identical  with   that  of  the  two  others,  increases  many  time: 


improbability  of  the  collision  theories,  and  thereby  strengther^^ 
explosion  hypothesis.     If  the  latter  is  correct,  we  must  look 
the  phenomtMia  presented  by  a  nova  not  as  iudicatiag  the  bi  x 
a  new  star,  but  rather  as  a  cataclvsm  testifvinjr  to  the  deat 
final  disrupt ure  of  an  old  one. 

Yours  trulv, 

I Tarvanl  College  Olxservntory,  AVilLIAMIL.  PiCKI':r:I:  ^'^• 

1895,  ^'uv.  5. 

Distances  of  some  Small  Planets. 

Gentlemen', — 

I  sei;  my  name  very  kindly  mentioned  on  p.  395  oi 
November  issue,  in  coiuiection  with  a  statement  as  to  the  ri 
prrihelion  distances  of  minor  planets.     ^lay  I  be  allowed   t 
to  that  statement  by  drawing  attention  to  what   seems  to 
misprint  in  the  '  Annuairt'  da  Bureau  des  Longitudes  *  for  i 
Planet  No.  380  is  stated  upon  p.  292  to  have  a  mean  dis 
4*67722,  and  is  quoted  in  (JeiU'ral  Parmenticr's  interesting  a 
and  diagram,  published  in   the  *  Bulletin  Mensuel  de  la  So 
Astronomique  de   France*   for   March   last,   as   being    the 
planet  whose  mean  distance  is  the  greatest  of  any  then  discov 
It  would,  however,  appear  from  the  periodic  time,  which  is 
as  1600  days,  that  4*67722  is  a  misprint  for  2'67722,  and  tbi 
cniilirmt'd    l)y    the    value    of    log  rt  =  o-427685    in    the    *  Berlr  c 

.Jahrbuch.'     1  believe  that   the  greatest  mean  distance  is  that 
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Thule,   No.  279,  which  is  4-262060  ;  but  the  greatest  aphehon 

distance  is  that  of  No.  361,  viz.  477  184,  while  the  aphehou  distance 

of  Thule  is  only  4*6 19 144.     The  mean  distance  of  No.  361   is, 

however,  only  3*96197,  but  the  orbit  has  the  hirge  eccentricity  of 

•204412.      It   IS   interesting    to   compare    tiiese   values    with   the 

perihehon  distance  of  Jupiter,  4*95 1755.     -^^^  difference  in  the  case 

of  the  aphelion  of  No.  361  is  only  'iS,  or  very  nearly  16^  millions 

of  miles.     That  minor  planet's  aj)helion  and  Jupiter's   perihelion, 

however,  differ  by  about  97*^  in  longitude. 

Yours  faithfully, 

Barham  Rectory,  Ipswich,  i^.  Ledgeu. 

1895,  Nov.  18. 


OBSERVATORIES. 

These  notes,  extracted  from  the  *  Vierteljahrscin-ift  der  Astrono- 
mische  Gesellscliaft,'  are  intended  to  give,  in  brief,  a  sketch  of  the 
chief  work  at  these  observatories  during  the  year  1694.  Many 
are  attached  to  universities,  and  at  these  much  time  is  occupied  in 
instruction. 

Ba^iberg.  Ernst  Hartwifj. — Bad  observing  weather,  only  122 
clear  nights.  Diameters  of  Sun  on  26  days  with  heliometer ; 
diameters  of  Venus  and  Mars ;  observations  of  variable  stars. 
The  great  refractor  was  used,  as  in  former  years,  for  spectroscopic, 
photometric,  and  photographic  work.     Meteorology. 

Basel.  Rwjjrnhacl-Burclhanlt. — This  is  almost  exclusively  a 
meteorological  observatory.  Watches  lia\  e  been  tested  and  work 
done  in  connection  with  the  Geodetic  Survev. 

Berlin.  W.  Foerster. — No  important  changes  have  been  made 
either  in  the  staff  or  instruments.  Herr  Battermann,  observing 
with  the  transit-circle,  secured  3690  transits  and  3076  declinations. 

Dr.  Knorre  has  continued  his  observations  of  double  stars  with 
the  Wellmann  double-image  micrometer  attached  to  the  9-inch 
refnwjtor ;  he  has  made  durmg  the  year  399  distance  measures  and 
415  measures  of  position. 

DiiESDEX.  Dr,  B,  von  EiKjelhardt, — Observations  of  stars  whose 
proper  motion  is  at  least  o''*i  ;  observations  of  Bradley  stars, 
i^ositions  of  Comets  1894  (1.)  Denning  on  four  nights,  1894  (II.) 
U^ale  on  two  nights.  The  results  were  published  in  the  '  Astro- 
iomisclie  Nachrichten.'  All  these  were  made  with  a  12 -inch 
-^rrubb  refractor. 

DCssELDORF.  R.  Luther, — Observations  and  ephemerides  of 
Unall  planets.    Ilerr  Luther  observes  them  with  a  ring-micrometer. 

Geneva.     R.  Gautier. — The  Plantamour   lo-iuch  refractor  has 

^"^eu  used  for  photography,  observations  of  comet  1 893  ( IV.)  Brooks, 

-5>94  (I.)  Denning.      The  surface  of   Mars   has   been   studied  on 
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many  occasions,  l)ut.  a>  formerly,  "  sans  resultats  interessa 
Mars  has  always  been  diflicult  to  observe  with  this  instrutn 
while  it  gives  excellent  images  of  Jupiter  and  Saturn.    494  wat< 
were  tested  during  the  vear.     Meteorology. 

[To  be  continued.] 


PUBLICATIONS. 

A  Mem<jir  ox  so>fE  GiiEEXwicii  Star-Cataloguks. — Xo.  30 
tht'  ^  Yierteljahrschrift  der  Astronomische  Gesellschaft '  contar 
an  interesting  article  bv  Dr.  Oertel  on  the  Greenwich  Ten-Y€^^ 
( 1 8(So)  and  Five- Year  ( 1 890)  Catalogues.     A  very  good  descripti-  ^ 
is  given  of  the  Greenwich  Transit  Circle  and  of  the  conditions  ai^ 
m<4hods  of  observation,  as  well  as  necessary  particulars  about  t. 
Catalogues,  and  references  are  made  to,  and  extracts  taken  froic^ 
several  recent  papers   on  subjects  connected  with  the  Greenwi*  M^ 
M«'ridian  Observations,  the  II — D  discordance,  and  the  obsen^atic^ 
of  the  collimators  through  the  cube  of  the  instrument.  ,  ^ 

The  memoir,  as  we  have  said,  is  interesting  and  evidently  tl^  ,  ' 

re-ult  of  much  careful  work,  but  we  think  that  some  of  the  df^  ^  , 
dijctions  call  for  comment.  From  consideration  of  Prof.  Turneraw  -^  -ran 
Mr.  Thackeray's  paper  on  the  R— D  discordance,  in  which  a  serLc*^"^^^"^^ 
of  observations  is  crivcm,  showing  that  the  discordance  betwe»-^^"^'^^° 
th(i  reflexion  and  direct  observation  of  zenith-distance  is  affect*-:^'^^^^^^ 
by  the  order  of  the  observations,  Dr.  Oerlel  thinks  that  it  woim:-''^^^^  ^^'" 
ha\e  been  better  not  to  have  applied  a  correction  for  the  R  — 
discordance  to  the  ilirect  observations.  This  conclusion  seems 
us  ([uite  unjustifiable.  Thes«^  observations  demonstrate  the  \m: 
strumental  nature  of  the  discordance  in  question,  but  cannot 
said  to  sliow  that  the  direct  observation  requires  correction  ar- 
less  than  the  one  by  reflexion. 

In   a   later   part   of  his   ])aper    Dr.   Oertel   attempts   to  obtacs- ^^^^^^ 
conwtioMs  from  the  differences  between  the  North  Polar  d is tand^- -^^^^^ 
obs'*rved  above  and  below  Pole  to  obtain   a  correction  to   the  CH^        ^^" 
latitude,  to  th<'  refractions,  and  for   flexure.      He   finds,  howev^^*^.^^* 
on  forming  normal  equations,  that  they  are  unsuitable  to  determi   ^^  ^^^^ 
these   three  cornn'tions,   and   therefore   treats   the   differences 
question   as    giving    corrections    only  to  the   colatitude   and   t 
refraction,   and  derives  corrections  — o"*25  to  the  colatitude  ai 
—  o'*25  to  the  refraction  constant.     But  as  the  equations  he  us 
for  this  determination,  on  division  by  the  coefficients  of  x\  becoi 

.r-|-2*37  i  =   — o"*io2  1 
and  .r-}-2'So<  =  —  o  '250  | 


they  are  evidently  not  \'ery  suitable  for  the  purpose,  and  seve 
con-iiderations  are  necessarv  before  such  corrections  can  be  regard 
US  final. 
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Some  criticism   of  Dr.  Oertel's  remarks  on  the  accuracy  of  the 
Catalogues  must  be  made.     He  compares  tlie  probable  error  of  a 
zenith-distance  at   Greenwich  (as  found  by    Mr.    Stone,  M.  jV. 
vol.  xxix.p.  324)  with  that  of  several  other  catalogues,  and  finding 
that  it  is  no  smaller  than  the  probable  error  in  the  zone  catalogues  of 
the  '  Astronomische  Gesellschaft/ he  concludes  that  the  Greenwich 
Polar  distances  are  inferior  in  accuracv  to  those  of  thebest  catalo<Jues. 
The  case  in   point  offers  a  very  good  example  of  the  fallacy  of 
relying  too  much   on  comparison  of  observations   inter  se.     The 
first  two  zone-catalogues   mentioned  by  Dr.  Oertel   are  those  at 
Helsingtbrs  and  Christiania.     Their  probable  errors  for  one  ob- 
servation are  given  as    4:o"*5i    and    J:o"*54,  and  as  they  have  a 
zone  of   10'  in  common,  the  places   of  357  stars  common  to  the 
catalogues  have   been  compared  by  the  wrilt*r,  and  a  systematic 
differrnce  of  —  o"*47  is  found  between  them,  and,  allowing  for  this, 
a  mean  discordance  of    +o"*96.     Here  we    have  a  case  of  two 
cataloiTues  based  on  the  same  svstem  of  fundamental  stars  having 
a  large  systematic  difference,  which  seems  a  jtriori  very  unlikely, 
and  apart  from  this,  uith  a  mean  discordance  of  +o"'96,  when,  as 
there  are,  on  the  average,  more  than  two  observations  of  each  star 
in  each  catalogue,  we  should  have  expected  one  of  not  more  than 
+  o''*5o.     The  only  conclusion  we  can  come  to  is  that  the  probable 
error  is  not  a  sufficient  criterion  of  the  accuracy  of  these  catalogues. 
In   the   Greenwich   Observations  the  traditional  policy  has  been 
to  vary  the  conditions  of  the  observations  as  much  as  possible,  to 
reject  practically  no  observations,  and  to  reduce  the  observations 
in  a  strictly  unvarying  manner.     The  principle  has  been  to  eliminate 
svstemaiic  error  as  far  as  possible,  trusting  that  accidental  error 
^ould   be    eliminated   by   multiplication  of    observations.      By  a 
different  method  of  adopting  zenith-points  it  is  quite  likely  that  a 
greater  accordance  of  results  inter  se  could  be  obtained,  but  there 
^^'ould   be   danger  of  introducing  systematic  error.     The  success 
•^'hich  has  attended  the  Greenwich  methods  is  strikingly  shown  in 
"*rof.  Safford's  i)aper  in  the  '  Monthly  Notices'  (vol.  Iv.  p.  495),  by 
he    comparison  of  the  Greenwich  Ten-  and  Five-Year   with  the 
*ulko^^a  18S5  places   and  with  those  of  the  *  Berhner  Jahrbuch.' 
^rotn  this  comparison  he  finds  the  systematic  error  of  the  Green- 
•^ch  places  to  be  very  small.  F.  W.  D. 


GiLEAT  AsTROXOMEiis. — It  has  sonjetime-s  seemed  to  us  that  Sir 
^x^bert  Ball's  works  could  hardly  claim  to  be  of  interest  to  those 
^ho  come  within  the  category  of  astronomers.  This  remark  is  not 
r^ad*/  with  the  intention  of  depreciating  this  prolific  author's  books, 
Cor  ^^e  believe  that  they  are  written  for  popular  instruction  and 
Inat  they  admirably  fulfil  their  purpose.  \Ve  are  sure,  however, 
tiat  the  latest  book  *  by  the  Cambridge  professor  will  be  read 

*  •  Great  Astronomers/  by  Sir  R.  S.  Ball,  D.iii.'.,  LL  D.,  F.R.S.  Isbister 
—    Co.     London,  1895.     75.  6d. 
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with  interest  botli  by  astronomer  and  layman.     This  contains  brief  2^:^  ^^T^ei 
biographies,  written  with  a  light  touch,  of  eighteen  eminent  men,e..n--^je^ 
from  Ptolemy  to  Adams.     It  need  scarcely  be  said  that  the  facts^  rj- :^>^j|^f ' 
here  given  do  not  see  the  light  for  the  first  time,  for  the  authors' <z>  JiMhor 
has   drawn  on  such  books  as  Dr.  Dreyer's  in  the  case  of  Tycho^J'-^uc/jQ 
]3rahe,  and  on  the  obituary  notices  of  the  Koyal   Astronomicar.^-z>ifa; 
Society  for  the  lives  of  men  of  more  recent  date ;  but  it  is  useful  to  :J"      J  f^ 
have  such  facts  collected  in  one  book,  and,  moreover,  there  is  s         ^  ^ 
good  deal,  we  speak  specially  with  reference  to  the  Irishmen,  Jjoro^^  ^zDrd 
Kosse,  Brinkley,  and  Hamilton,  which  Prof.  Ball  evidently  add  .t:>  Wds 
from  his  own  personal   store.     The  book  is  illustrated,  not  witF  ^S"  ^th 
astronomical  diagrams,  but  with  pictures  of  persons  and  places,  an^  Mzzmod 
forms  altogether   a    pleasant  addition  to  the  light  literature  ociz^   of 
astronomy. 


NOTES. 

Comet  Notes. — A  bright  comet  was  discovered  by  Perrine  at  thr 
Lick  Observaton^  on  November  17.  Prof.  Campbell  has  deduce— 
the  follo\\ing  elements  from  observations  on  Nov.  17,  18,  15^ 
they  are,  of  course,  still  uncertain  : — 

Perihelion  Passage,  1895  Dec.  i8**-4i  G.M.T. 

T   233°  50'  1 

Sf> 320    49   ^  1895-0. 

'     141    25 

q      0*1914 

From  these  elements  we  hav(»  computed  the  following  epheme 
for  December  ((Greenwich  midnight): — 

S.  Doc.       Brightne^ 
o       ,    (Nov.  1 7  =  imitj). 

9  45 
14  36 


R.A. 

h  m       3 

l^ec.     2 14  34    54 

6 15  I   36 

TO   .  .  .^.  ...         15  44    20 

14 16  53    28 

iS 18  15  52 

22 18  58    56 


20    38 

26  7 

27  20 
24    20 

6 


6-44 

12*7 

28-1 


6y6 
83-0 

33*7 


26 19     13    52  21        0  12*3 

30 19  20  36         18  25  5*68 

Dr.  Lamp  ol)^erved  tlie  comet  at  Kiel  on  Nov.  18,  and  descri 
it  as  fairly  bright,  but  not  visible  to  the  naked  eye,  round,  w 
central  condensation  and  a  tail. 

It  will  be  seen  that,  if  the  above  elements  are  correct,  the  co 
nill  be  very  brilliant  in  the  middle  of  December,  and  may  possi 
he  visible  in  davli^rht. 

We  have  ju*;t  received  the  following  elements  and  epheme 
from  Dr.  Lamp,  which  it  will  be  seen  differ  considerably  fr 
those  given  above : — 


'ns 


Dec.  1895.] 


Notes. 


441 


T=i895  Dec.  24^-011  Berlin  M.T. 
TT 286° 


a 


346 


22 
37 


I     1 10   42 

q     0*1281 

Ephenieris  for  Berlin  Midnight. 


R.A. 
h  in   s 

Nov.  29  14  17  40 

Dec.  3  14  33  4 

7  14  52  37 


S.  Dec. 

O  I 

6     2 
9  28 

13  37 


Brightneas. 
2*6 

41 

6-8 


Another  bright  comet  was  discovered  by  Brooks  on  Nov.  21. 
>r.  Leuscbn(T  has  deduced  the  following  elements  and  ephemeris 
:*or  Greenwich  midnigbt) :  — 

T=i895  Oct.  21^-21  G.M.T. 


TT 


2  2^      O' 
83        I 

76    43 
0-8459 


N.  Dec. 


h 

Nov.  29 9 

Dec.     3 8 

7 8 


o 

5 
23 
4^ 


R.A. 

lU        s 
21     42 

5^  30 
19  30 
Brightness  diminishing  pretty  rapidly. 

M.  Schulhof  baa  computed  a  new  orbit  of  Swift's  Comet 
895  II.),  making  use  of  48  ol)8er vat  ions  extending  over  two 
ontbs  ;  the  following  are  tbe  elements  he  arrives  at : — 


31 
12 

29 


T=i895  Aug.  20^-8273  Paris  M.T. 


TT 

Si 

i 


338°  4' 

170   18 

16" 
8 

3   0 

15 

^'  0*65155 

loir  a     ....      0*571004 


Period 


7^-186  +  15^ 


These  elements  show  a  close  resemblance  with  those  of  LexelFs 
^omet,  and  M.  Schulhof  concludes  that  the  two  bodies  may  not 
tuprobably  be  identical,  but  that,  if  not,  they  had  a  common  origin. 
Chf  above  orbit  approaches  within  0*007  of  that  of  Mars  in  longi- 
iide  15,  and  N^nthin  0*08  of  that  of  Jupiter  in  longitude  180°. 
Lhere  was,  in  fact,  a  close  approach  to  the  latter  planet  in  March 
SS6.  The  comet  will  not  be  again  as  favourably  placed  as  it  was 
^t  discover)'  till  its  fifth  return  in  1931. 

M.  Schulhof  gives  the  following  ephemeris  for  Paris  Midnight : — 


R.A. 

N.Dec. 

R.A. 

N.  Dec. 

h  m   8 

0  1 

h  m   8 

0  1 

,»_^ec»  5  •  •  •  • 

I  46  40 

5   51 

Dec.  20 ... . 

2  0  53 

7  38 

10  .... 

I  51   2 

6  25 

25 

2  6  19 

8  16 

15 

I  55  47 

7  0 
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Ast.  Nacb.  3316  contains  observations  of  Faye's  Comet  mad» 
with  the  30-ineh  refractor  at  the  Nice  Observatory  from, Sept.  2^ 
to  Oct.  20.  It  is  described  as  a  faint  round  liebulosity  about  20  < 
in  diameter. 

It  has  hkewise  been  under  observation  at  AYashinjxton,and  will 
the  26-incli  refractor  of  the  Leander  MeCormick  Observatory  ;  ic 
is,  however,  described  as  extremely  faint  and  small. 

A\'e  continue  the  ephemeris  : — 

R.A.  S.  Deo.    I  R.A.  S.  De- 

h     m       8  o        ,  li     »^^       9         o 

Dec.    4 22     5     5  5  34      Dec.  20 22  34  18       4  jez 

8....  22   II   57  5  21    I            24....  22  42  24       4 

12....  22   19     I  5     ^              28....  22  50  51 

16. . . .  22  26  32  4  47   ' 


A.  C.  D.  C. 


Minor  Planet  Notes. — Prof.  Barnard  has  published  in  'Populur 
Astronomy '  for  November  his  measures  of  the  diameter  of  Juua 
his  adopted  values  for  the  diameters  of  the  four  principal  asteroids 
being  as  follows: — Ceres  485  miles,  Pallas  304,  Juno  it 8,  Vesta 
243.  lie  hiis  also  computed  their  albedos,  taking  the  all>edo  of 
Mars  as  unity,  with  the  tollowiug  results  : — Ceres  0*67,  Pallas  o'SS, 
Juno  1*67,  A'esta  2*77.  Midler's  values  for  the  albedos  of  the 
major  planets  (taking  Mars  as  unity)  are: — Mercury  0*64,  Venus 
3*44,  Jupiter  279,  JSaturn  3*28,  Uranus  2*73.,  Neptune  2*36. 

The  planet  CA,  discovered  by  Charlois  on  July  zt,^  proves  to  be 
identical  with  (336)  l.acadiera.  An  error  of  1'  has  been  detected 
in  one  of  the  observations  of  this  planet  in  1892,  which  considerablv 
modilies  the  elements.  PZ,  CB,  discovered  by  Charlois  on  Jidv  21 
and  Aug.  22,  have  rt^ceived  the  permanent  numbers  405,  406 
respectively. 

(401)  Ottilia  has  a  period  almost  exactly  half  that  of  Jupiter, 
^vhich  will  make  the  theory  uf  its  motion  verv  interesting. 

'  A.  C.  D.  C. 

The  Spectuum  of  Altaui. — ^I.  Deslandres  has  i>3cently 
announced  (Comptes  Kendus,  Vol.  cxxi.  No.  19,  p.  629)  some 
important  results  from  his  photographs  of  the  spectrum  of  this 
star,  already  interesting  to  us  from  its  showing  a  number  of  the 
metallic  lines  broad,  as  well  as  those  of  hydrogen. 

The  first  result  which  M.  Deslandres  records  is  the  more  impor- 
tant. It  consists  in  the  discoverv  of  a  little  double  bright  line  iu 
the  centre  not  only  of  the  broad  hydrogen  lines,  but  also  sometimes 
in  those  of  calcium  and  iron.  Tins  discovery  would  range  Aliair 
alongsidi'  our  own  ^Sun,  and  be  the  indication  to  us  of  just  such  a 
chromospheric  and  faculous  region  in  that  star  as  the  spectro- 
heliograpli  has  shown  us  in  tlie  Sun.  We  could,  indeed,  have 
had  no  doubt  previously  that  other  stars  resembled  our  Sun  in  the 
possession  of  such  a  region,  but  ^\.  D«\slandres'  announcement 
would  come  to  us  as  the  direct  deuionst ration  of  it. 


c 
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The  second  result  M.  Deslandres  announces  is,  we  fear,  somewhat 
doubtful.  Ilis  measures  of  the  motion  of  Altair  in  the  line  of  sight 
show  considerable  irregularities,  greater,  he  considers,  than  can  be 
ascribed  to  the  errors  of  observation.  He  accounts  for  these  irre- 
gularities by  supposing  Altair  to  be  a  triple  star,  and  hence  to  have 
a  double  orbital  motion,  of  periods  of  43  and  5  days  respectively, 
periods  which  are,  however,  slightly  variable.  It  need  scarcely 
be  >aid  that  observations  should  be  very  numerous  and  precise  to 
warrant  such  a  deduction  being  regarded  as  more  than  a  mere 
contrivance  ;  and  those  of  M.  Deslandres  scarcelvseem  to  have  the 
recjuisite  precision,  and  are  certainly  not  sufTiciently  numerous  nor 
suthcit'iitly  sustained  to  carry  conviction.  At  best  the  announce- 
ment must  be  looked  upon  as  premature. 


ir.viiVARi)  CoLLEf;E  CiKCULAKS. — The  authorities  of  Harvard 
Collegt*  ()bs»'^^atory  have  felt  for  some  time  past  that  it  would  be 
expedient  to  have  some  means  of  announcing  promptly  the  results 
of  tlieir  work,  \^hich  often  take  the  form  of  discoveries  of  new 
8tars  or  of  \ai'iability  of  stars.  It  is  proposed  therefore  to  issue 
as  re(iuire(l  a  serit^s  of  circulars  to  make  announcements  of  this 
kind  or  such  as  will  be  of  interest  to  astronomers.  The  issue,  we 
und»r-tan«l,  will  be  confined  chiefly  to  the  editors  of  publications, 
by  which  means  it  is  hop«^d  the  news  will  be  conveyed  to  the 
astronomical  public.     We  shall  be  glad  to  help  in  this  scheme. 


A  New  Star  ly  Carina. — Harvard  College  Circular  Ko.  i 
announces  that  Mrs.  Pleming  has  discovered,  from  examination  of 
the  photogi'aphs  of  star-spectra  taken  at  Arequipa,  that  a  new  star 
appeared  in  the  constellation  Carina  in  the  spring  of  1895.  "  ^ 
photograph  taken  on  1895,  April  14,  with  an  exposure  of  60 
ii)inutes,  shows  a  peculiar  spectrum  on  which  the  hydrogen  lines 
Up,  Hy,  He,  He,  and  11;  are  bright,  and  the  last  four  of  these 
are  a<<;ompanied  by  dark  lines  of  slightly  shorter  wave-length.  A 
e-oiispicuous  dark  line  also  appears  about  midway  between  Hy  and 
Wc.  A  eomparison  of  the  spectrum  of  this  star  with  that  of  Nova 
«Vurig:c  and  Nova  Normie  *  shows  that  all  three  closely  resemble 
^ach  other  and  are  apparently  identical  in  their  essential  features. 
^\nother  photograph  takt-n  on  June  15,  with  an  exposure  of  60 
Xiiiruues,  shows  a  change  in  the  spectrum  of  this  object.  The 
liivdrogen  lines  H/),  Hy,  and  Ho  are  still  bright,  though  the  con- 
tinuous spectrum  is  very  faint.  Another  line,  whoso  wave-length 
is  about  4700,  is  herr  as  bright  as  the  hydrogen  lines.  On  the 
photograph  taken  on  April  14  it  is  barely  visible." 

Naturally,  all  available  astro- photographs  were  then  examined 
^o  detect,  if  pos>ible,  traces  of  this  star.  On  62  plates  taken 
l)etween  1889,  May  17,  and  1895,  March  5,  no  trace  of  the  star 
^s  visible,  although  on  some  of  them  stars  of  the    14th  mag.  are 

*  Prof.  W.  n.  Pickering  refers  to  the  fact  in  a  letter  on  p.  436  of  this 
nuniber, 
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clearly  seen.  On  nine  plates  taken  between  1895,  April  8  and 
July  I,  the  star  appears  and  its  photographic  magnitude  diminishes 
during  that  time  from  the  8th  to  the  nth  mag.  The  star 
precedes  A.G.C.  15269  (photometric  mag.  5*47)  by  o°'5  and  is 
o'*7  north.  Its  approximate  position  for  1900  is  therefore  EA. 
jjh  ^m-cj^  X)ec.  61"^  24'  JS.  Two  stars  of  the  nth  mag.  are  near 
the  Nova.  

Central  European  Time. — The  following  is  an  extract  from 
a  South-American  newspaper : — 

"In  Switzerland  and  on  the  Rhine  the  recent  adoption  of  the 
Central  European  mean  time  has  produced  a  singular  effect,  viz. 
a  marked  diminution  in  the  receipts  of  the  gas  companies.  The 
difference  between  the  new  time  reckoning  and  the  local  tiin«J 
varies  from  half  an  hour  to  an  hour,  and  people  have  come  to 
regulate  their  habits  in  conformity  with  the  alteration  of  the  tiuie. 

"  Here  in  Buenos  Ay  res  it  is  just  the  contrary  :  our  local  ti®*^ 
is  nearly  half  an   hour  late,  and  consequently  everybody  gets  ^? 
and  goes  to  bed  half  an  hour  later,  thus  enabling  the  gas  co^' 
panies  to  report  a  considerable  increase  in  their  recei])t8.*' 


From  an  Oxford  Note-Book. 

A  COMMITTEE  of  the  British  Association  has  lately  obtaii^  "^     ^ 
most  valuable  result.     In  his  able  address,  delivered  last  ^^^^^Xxs.- 
Oxford,   Professor   Riicker  dwelt  at  some  length  on  the 
crepancies  between  the  so-called  standard  "  instruments  usee 
measiu'ing  Dechnation  and  Horizontal  Eorce — to  which  Dr. 
Rijckevorsel  had  first  called  attention, — and  he  suggested  a  ' 
primary  comparison  between  the  standard  magnetic  insti 
in  use  at  our  different   ohservatories."     I'he  matter  was  iu^ 
urgent,  for  '*  there  was  little  doubt  that  the  (standard)  instrum    - 
at  present  used  for  measuring  Declination  and  Horizontal  i 
are  affected  with  errors  far  greater  than  the  error  of  observati»> 
Upon    this    representation    the    Association    appointed    a   si^ 
Committee    to    investigate   the    matter,    with    most    satisfac^ 
results  ;  for,  althougli  only  an  interim  report  has  been  presen  ^ 
it  is  tolerably  clear  that  the  source  of  error  has  been  discovei^ 
This  discovery  is  entirely  due  to  the  labours  of  Professor  Rii( 
and   ISlr.  AVatson,   who    "  have    carefully    compared   three    K^ 
pattern  magnetometers  in  order  to  investigate  the  causes   of 
discrepancies  between  the  measurements  of  declination  made  >r^ 
them ;    and    found    that    if    the  greatest   care    be    taken    in   r 
manufacture  of  the  wooden  box  and  the  metallic  adjuncts  wh: 
are  close  to   the  magnet,  the  discrepancies   disappear.     In  otl 
words,  the  cause  of  t(ie  diliiculty,  in   these  three  instruments 
all  events,  is  not  the  metal  base,  but  the  much  smaller  masses 
metal  which  are  nearer  to  the  magnet.     The  three  magnetomet< 
are  now  in  good  accord."     Comment  is  superfluous. 
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I>*  the  March  number  of  this  magazine  I  gave  a  mechanical 
illustration  of  the  adjustment  by  least  squares  for  two  overlapping^ 
stellar  photographs.  The  mea8ured  positions  of  corresponding 
stars  were  to  be  connected  by  short  elastic  strings,  the  variou.-. 
tensions  of  which  would  bring  one  plate  into  a  position  of  stable 
equilibrium  relatively  to  the  other — corresponding  to  the  least 
square  solution.  Professor  Newcomb  has  kindly  drawn  my 
attention  to  two  papers  in  vol.  xxxiii.  of  the  'Monthly  Notices* 
(1872-3),  wherein  somewhat  similar  mechanical  representations 
are  given.  \n  the  first  paper,  for  instance,  this  problem  is 
considered  :  Given  the  observed  right  ascensions  of  a  star  at  several 
epochs,  to  find  the  most  probable  K.A.  at  any  other  epoch.  And  the 
following  rule  is  given  : — Plot  the  observed  values  of  the  quantity 
sought  on  a  plane  where  the  abscissae  represent  the  times,  and  the 
ordinates  the  values  observed.  Let  a  straight  rigid  rod  be 
attracted  by  each  of  these  points  with  a  force  proportional  to  the 
\\  eight  of  the  corresponding  observation  multiplied  by  the  distance 
of  the  point  from  the  rod  ;  then  the  position  of  equilibrium  of  the 
rod  \\\\\  be  that  corresponding  to  the  most  probable  course  of  the 
\ariable  quantity,  the  perpendicidar  distances  of  the  point  from 
the  rod  representing  outstanding  errors  of  observation.  Several 
other  consequences  are  also  pointed  out,  as,  for  instance,  to  tind 
the  relative  influence  of  the  various  observations  in  determining 
the  computed  value  of  the  variable  quantity  at  any  epoch,  apply  a 
pressure  to  the  rod  at  the  point  corresponding  to  this  epoch,  then 
observations  at  the  point  round  which  the  rod  turns  inconsequence 
of  this  pressure  will  be  without  influence,  and  at  any  other  point 
will  have  an  influence  proportional  to  the  distance  of  that  point 
:rom  this  centre  of  rotation,  whether  before  or  after. 


The  general  theon,'  of  least  squares  is  at  the  present  time  the 
ubject  of  much  discussion  outside  astronomy  and  physics — 
specially  in  the  biological    world.     Prof    Ivarl   Pearson's  brilliant 

Contributions  to  the  Mathematical  Theory  of  Evolution"  in  the 
*hiL  Trans,  are  well  worthy  of  careful  study,  lie  has  succeeded 
1  solving  a  problem  which  has  long  batlled  theoretical  statisticians 
-that  ut  breaking  up  into  normal  groups  statistics  relating  to 
ifferent  tvpes — such  as  the  measurenients  of  stature  in  a  province 
:)iitaining  two  heterogeneous  races.  I  was  scarc«'ly  prepared, 
(jwever,  lo  find  the  following  ingenious  little  quip  in  a  paper  with 
le  sober  title  *'  On  some  recent  Contributions  to  the  Theory  of 
tatistics  '' — apaj;erby  Prof.  Edgeworth  discussing  Prof.  Pearson's 
-j^earehes,  and  printed  in  the  Joiu*nal  of  the  Koyal  Statistical 
ocieiy  (September  1S95).  The  particular  example  under  discus- 
on  is  the  fre(|uency  of  divorces,  and  the  author  says  *'  But  there 
,  no  certainty  about  the  cause  of  these  observations,  no  science, 
s  there  is  in  the  case  of  the  general  law  of  error.  Perhaps  the 
latistics  (»f  divorce  do  not  form  even  a  particular  law  of  error,  do 
ot    result   from   even  a  few  co-ordinate  causes,  but    from  one 
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dominant  cause.     In  rerum  7irtf«(/-(l  there  are  other  laws  besides  the^^fj"^;^  ^i 


law  of  error.     The  law  of  cooling  is  different  from  the  law  of  ^iTOir^^-^^^ 
in  physics  ;  and  why  not  also  in  the  moral  world  ?  " 


As  many  readers  of  this  journal  may  not  have  the  opportunit;^.- 
of  referrinjc  to  the  Journal  of  the  Roval  Statistical  Societv,  I  ami' 
tempted  to  quote  another  passage  from  the  same  paper,  which  wiT^- 
bear   a    wider   application   than   it    has    in    the    particular    cas»^ 
Professor   Edgeworth    has   been   criticizing   somewhat   adverselF--^ 
Professor  Pearson's  "(generalized  probability   Curve,"  but  admit ^^ 
in  its  favour  some  weighty  considerations,  of   which  one  is  ''  thf  d 
wonderfully  close  tit  of  Professor  Pearson's  formulae  to  the  facti^ 
It   is   a   nice  question,'*   he    proceeds,  "  what   weight   should   F 
attached  to  this  correspondence  by  one  who  does  not  perceive  air 
th<'oretical   reason  for  the  formula).''     A  similar  case   would 
Carrington's  formula  for  the  motion  of  JSun-spots  involving  tzi 

factor  sinf  (latitude)  for  which  no  theoretical  reason  can  be  pc* 
ceived,  though  the  formula  fits  the  facts.     Professor  Edgeworx' 
proceeds  to  give  the  following  striking  analogy: — ''  Thephilolo 
does  not  accept  the  school-boy's  derivation  of  vircjo  from  I't 
man,  and  a(jOy  I  lead,  although  it  fits  closely  the  word  in  its  < 
form  virdfjo.     It  might  be  hard  to  define  the  reason  for  not  acce 
ing  the  derivation.     There  is  a  sort  of  sixth   sense  acquired 
experience.       The  matter  is  one   on    which    authority  ought 
count." 


One  oi  the  recently-discovered  poets  seems  to  take  full  advant 
of  ills   license.     Mr.  John   Davidson  contributes   to   '  Phil   M 
\Viiil«'r  Annual'  a  "Ballad  of  an  Artist's  Wife,*'  in  which  oc- 
tlie  following  stanzas: — 

"The  Sun  Iv/^aii  to  smoke  and  flare 
Like  a  spent  lamp  about  to  die  ; 
The  cluaky  Moon  tarni.shed  tlie  air; 
Tiie  planets  withered  in  the  sky. 

"  Earth  reeled  and  lurched  upon  her  road  ; 
Tigers  were  cowed,  and  wolves  grew  tame  ; 
Seas  sl'irank,  and  rivers  backward  flowed, 
And  niountain-ranfjcs  burst  iu  flame." 

o 

Tliis  is  pretty  good  minor  poelry,  though  but  indifferent  asti 
nomy  ;  but  the  next  verse  seems  to  me  to  put  a  strain  upon 
inKi^riiiation  which  it  will  scarcelv  bear  : — 

*'  The  artir^t's  wife,  a  soul  devout, 

To  all  these  things  gave  little  heed  ; 
For  though  the  Sun  was  going  out 

There  ^tJll  were  little  mouths  to  feed." 

Surely  it  is  dillicult  to  accept   this   statrnnent  without  feeli. 
that  the  good  lady  must  have  been  rather — well,  unobservant ! 


Qg 
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I'ric.-li"^l9  live. 

>'n\  ciIiii-nol-lJiMxiN  Hi.iin  ii.|<."\i-.  Ac,  iUiibtrntfil, 
Jij  O.  lALVKll.  K.U.\>,.  \V-..U..r.Vi:W\tt.^t.^\. 


jSij^eit  ^barb,  Jnbcnt'tons  (^tbibition,  lSi^\  for  |Qanne  C^ronouiftcri  mft 

$i9ij-Cl:is8  S^lattbcs. 

HENRY  P.  ISAAC, 

Chronometer  Maker  to  the  Admiralty,  the  Indian, 
Italian,  and  Colonial  Governments, 

MAKER  OF  ALL  JC/.V/AV  OF  riiVsrWOinilV  WATCHES. 
10  SPENCER  STREET,  LONDOK,  E.G. 
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M  \Ni  r.\r  iriM:H>  ut" 

Marine  and  Pocket  Chronometers,  Deck  Watches,  finely  adjusted 
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(iOLD  MEDAL  PARLS  IXrFnyA/'JOXAL  EX/IIIiirioy  A-.. 
Large  Illustrated  Catalogue  ^^o^x-ute  qx\  ^^^Ucaiion. 


i,  aei ;  Demj  6yo.     With  U  I'lact:^  aiuL  65  ^Voutlciil«.     IMce  10>. 

TELESCOPIC  WORE  FOB  STABLiaHT  EVENINaS. 


WILIJASI  F.  JJKXMNG,  F.K.A.S. 
(I'liniifrlv  I'reriili'til  uf  tlu-  l.ivi'r|)i>iil  A-'troiioiiiit-iiI  Sii.riuty.) 

f:xnuci .s  Fi:oM  in.riF.ws. 

"  A»  iniglit  bi"  «1>-Tt«i  fpDiii  eiK'li  nil  e»[itTi.'[ic<'d  :m(l  PiilimJ'iartii;  oVwcTvtfr  m  Mr. 
D^iiuini;,  lliig  bimt  ia  tliuimi^ililv  |ini.'ti.'ii1.  id-  i.<  nut  coiitciilnl  »illi  ilracribing  lli» 
bcauliii  uf  tliP  ikii'K,  hut  f.\x,-»  iniitliiulili-  iiili>niiati<iii  ut  liun  tii  avi  thi'iu  best.  To 
oban'Terii  or  Hinilril  uicbiiii  thu  Uiuk  Hill  Iw  iit  tlii'  iiriMtrnt  nwistunco,  butli  in  tlia 
■eln-tiDii  BiiJ  iiic  uf  (licir  iliMruliiciil«.  Tlix  bnuk  in  full  iif  iiiiportanl  prnetinil  dolaiU. 
Eferj'  oiiv  wliu  uirg  a  iclMLiipp  ur  inlviiili  l»  iino  oiir.  of  nliiil.uvrr  dinieniiionii,  ihould 
ttmi  Mr.  I>ejiiiiii|j'*  b>K>L" — Sn'i-rf. 

"Tlii-iv  u  a  |HiMili>r  ililcrf'Kt  aiul  rmvimilicin  raiinevtnl  villi  tbs  suttjeot  of 
ArtrouoniT,  nliivh  eii>ii  iIk-  i>oiii|iiiniliii'lr  iiiinluiWMl  mul^  rnuniit  but  fed,  and 
hniM  llirrc  exiitf  liorv  a  IIpIiI  fi>r  pupiilnr  giniieututi'iii  vliicli  if  Imnil;  njimllvd  iu 
•itv  Mbrr  braiicli  ofK^-iciu'e.  The  pn-Miil  mrrk  ii  oiiv  of  lliifi  eliini,  nud  ii  fi«ili  in 
laattra.  alimtiTi:  uiiil  )>uiHilar  in  ftjlr,  iiiul  willi  it*  uuiurniiii  illiiMtrulious  caiiiiut  bil 
(u  hrinjl  [ilnii>urc  niiil  iii!ilnirli«ii  to  iill  uliu  iiw  ii:'—AiMfiraa  Jinn-ual  I'/Scieacf. 

Mr.  iMiiiiiiif  "nriiMiidii)  nWrrvruf  Kkill  imd  eiixrirnif.  wliiirt  Ihv  carl^cliaptera 
f-i)  tlip  iiiTontiim.  Iii-liii7,  aiul  (lt'T.;h>ji;imit  nf  Ilii>  trLiTii|ip  ntv  rcplrt>:  iridi  intrmt  Id 
nil,  bill  MpriHully  Id  lliinu'  vrliii  iin-  tlii'iiiwiv<>i'  nnriiiiiuiiii.Ml  nlihTVor*." — Alluitaiita. 

-IlHcwrtriiiif  U-riMvlHiili  n'«|Vi>i  :iiiilutti4ituiii  bTPirry  Binnteiir ii«ln>ui>inpr :  nor 
c.iii  tin  Link  |>r>Ti-  Niiiilii;i^  liiii  :i  jili-aKiirL-  to  riii-li  tin  will  jpiiinllT  (viiuuiil  llioiiinltn 
to  the  ljuiiLiiHV  III  .-ui  niiilinr  wlinih-  iirl-ilmrt  ilrHlini!i>,  bnv  tmA  i1ien>,  wiili  lunguagB 
ilii|nrt  a  i-criuln  taL-itim  l<<  iIil'  ^■nllv  ai>il  iilnuiiilnl  diiw  uf  iiix  ilitntiirM.  Tlio  Hunt, 
iii-iriiinr,  i<r  nn-ti  nti  iiii|ircli-tiiliii^r  liiitnlKHiL  I*,  no  bi'lieii',  gi-iiiiiTii'l;  frit.    Mnn; 

[■■nuiii  nr'  llio  |i>i«x'<hiis  ot  Ii'Ii'm.-'iih-.i  Hliirb  tlirv  on-  it  ii  ]iir'i>  Imw  lu  eiuplof. 
nloiiflii^i:  <ilH'rvi-n  •Mtiiiiii  il'r  Mtir,  iiiiiIit  iIiivo  ciri'iitiiiiiiiiiifi^  Itiati  ]>ln(M tliriiiMilvri 
urnW  Mr  IM>i>iiMs  L'KxUiir.'.  11..'  lu.L  i*  .'iiiiililv  niii)  >um<-j<-iitl}'  illuitrnttd,  in 
j'lRf.-  iiittii'iin'  tr..iii  IIk-  u'.lli..r".  -TieWKiX  .Imniiw.'     fiilMrJ.,»  J.Wiitp,  Mkii  23. 

*'  Mr  ll--:ii'iMU  ii-  iiiiiiiT'^illy  n-<i.:!iii,ti'il  :ii>  i.iu-  iil'  th.>  );r.'.Vt<-«l.  livtni;  uullioritiM  (Ml 
(ji.-  nilii.>--i  .■!  M'-i"iriL'  l-tru-ii-iii.r.  .V  ir.irL  rnmi  liia  in.  hiU  ili.>refi>ro  bit  mid  with 
iiiii.'K  iiiN-nH  :.ii<I .' \  1.1-1  III  j  I  111  Iri  till  l.,(pr><if  till-  -iJiliiiic  frinin-.  nud  lib  niidHf  will 
iii.i  Ih-  liiwii.iHiiiiiiil,     Tlii>  i-  II  n-rt  iiil.'n--!iii|i  iiiirl  tiiIihiMi!  mn-k,  imil  «11  telvfcqiiata 

thoiili)  ■•n»-i>r.<  .1 .'  -i-v  Kill t  rl.-ti.t.".  -l-l-i'i--)A;-,il  Mam^iar  vJ.  E.  OonB^ 

•■■  Mr.  lJ.'iiiiin:i  i«  >■■>  mil  kii.'Ui.  ii,  ii  ].;)n(<i>l  iiln.<rvRr  i.f  tii.>l<-or>  und  eomat*  Uuit 
a  w-irk   fruiii   l.iiu   i4i  •■li.—i<i^,th,ri:i]   u-iiMtiviiiy  will   be   toiikcd   uiiun  nilli  ipnial 

"'ill.-  itliiFiriili»tia  i.rv  imiin'ruiH  iiiiil  n-ill  i-m-ulnl  and  there  ii  a  fidrl)- copinua 
iiiili-t.  Mr.  Di-iiiiiii)!'..  uoi'k  v.W  »i<  lrii>t  li^iiiiiliirud'irriilnliim,  Un  it  lliorouchl; 
(tvai-riVf  It.  'Mi>'  l'<>-k  hhiiI.I  n.aV,-  uii  mliiiirdbk  n'!(TiitiNi  to  tlio  vlii'lvoi  ofn  Uiidiue 
l,hr  ,ry.---l:.Uf-J  r. -;./  .1/,.-/,.^ 

"  r<iiiT  til.'  n)ipi-;iruiici-  i.l  W.-Mi's  •frltrtiiil  W/ii/»  for  I'aiaim'ii  JWrii-'ijfi'  I  muL'h 
douM  it'niiy  »i'rk  iiii.r>-  iixfil  i<<  ili<-  niii.il.-iir  •  Ih^cnrr  (nud  iiiitnhlj  to  llic  bagiuiicr) 
iKwntnH.-ur.^itloii  '  '/•'■^'■i"-  I'  •-t.'"'-'"-"'li;i>i'  f-'-i'";"'  Oni' Cinsiiiciwuii  lutritof 
Ur.  Ji<-iii>ir.i>V  PM'-iidii  ^•■\  li<>->  i>i  th*-  iaii  iIlil  ii  i-  ..lni.iii>ly  written  tif  s  man 
iv»>i<><i<iif  ill'-  '11"-'  ii><ir..iidi  i>rr>.tinl  fainiliari'y  Htili  iIk-  ol.iii-t«  lie  aii  lucidl* 
ilivnU-- ■■-■/■"./.■.. I.-V"'"  !■■'■'/'-*  .«<-*•!««■. 

-Mr.  |i><iiiiiiiilliu>Hriti.'ii  in  u  ^:riiiuti<fiir>>.'inU-nn>esl  fn^liiun  tint  muiiI  not  only 
D:ak-.-  (ii'itiy  ilitliv-uliif-kf-lmr  t'l  l.i-  n-«'I<-ri.  Im:  iiii.i>ir<- tlu-iii  nitli  aumrlliini;(if  hiii  own 

y  will)  know* 


d»l«riiiili:it<""  'Hul  ■iilhusln'iH."— <rf«.r'n'-.rv. 

■'  \  j.-lni:i:<-  «<  ''*  '"U-  -f  o.-i.tPtilg  will  iiilen-ol  or 
".urii.l^.-tr..u.-ii'i>->'I  th..iii«-  -.V„/.^.,/.V.«.«i/.r. 

11  n-JidiTof  Astr.juoi 

«„rk-r«  wHh  t.-ifW|"-j  nn-  -.i].|.li.tl  with 

■■  Jir.  IK'i.iii"iri»uii*"l'ili-  Li.'ii..'*;,iii.:*t  imwf-urvii.!;  ..bwrrcn  in  England,  and  tlia 
biwk  i*  worll.>  uf  I'W  n-pitsi-.m."-  H",. .;.';,  MoH. 
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watch'.H  wore  not  intiiichd  lor  tlio  roiiiintilivo  trial,  tliey  ohtaincd 
higher  marks  than  thoJH'  of  any  othor  exhibitor. 
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chrononieti.Tt>  uk'«1,  Knlihei^'  4'^>  Im-.  on  the  whtde,  ]»rrfornu;d  best. 
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EXl'Ji.W'lS  FliOM  UhVlI'inS. 

*■  As  uiiglit  Iv  •'X|»»H*ti'ti  from  such  an  cxpcrii'ucd  ami  cutliiisia.st.ic  ob.-»ervi'r  us  Mr. 
iViiniiitf,  litis  lN^>k  i«i  t.linrim>£li!y  pnu'tical.  Jlr  'm^  nut  nmt*>iite.l  with  (h'rHTibing  tho 
bfaut ii*6  of  tho  ^skics.  but  ^i\»'n  in\ahiable  iiiforin.'itir)!!  siS  how  lo  afo  thoni  U'st.  To 
ub»«'rvtM-s  of  Hniitt'fl  inoniifi  ihe  U'ok  will  bi*  t'f  thi*  ureiti.>t  a.-tsi-^l.-nu'e,  bolh  in  the 
seleriionaiKl  nao  uf  thoir  mstriiuKMits.  'J'iii?  bonk  \n  full  of  important  practical  dctaiU. 
Kvery  oiu»  wh'.i  \im"^  a  telo:H.i»p»«  i.ir  intends  to  Ujm»  one,  of  wh:it«\rr  dimcnHionts,  HhoulJ 
rea*!  Mr.  i^enniii^'s  boi)k."-  Snturi'. 

"There  i*«  a  |i#'eiihar  iiitcn»f<t  ami  frwiination  connevtofl  witli  the  siibji^-t  of 
Astrunomy,  wl:ich  evm  tli«'  comparatively  uncdiicsitrd  reader  cannot  but  l\'cl.  and 
luMiiv  then.*  exist*  Ijcrc  a  fieid  f«ir  p>)pidar  pn-wutjiti-in  whicji  is  linrcily  etpialhtl  in 
any  oiht-r  !>raiich  ofsMcnc-e.  Tho  pre^r-nt  work  is  one  of  ^hi^  dasH.  ami  is  frc-^h  in 
matter.  atinicti\c  and  popular  in  Mylc.  and  with  its  nunienjuH  illu^^tratioiiH  c.aniu>t  fail 
to  hrniff  pleaMirt*  and  in»lructii»n  t«»  all  wiio  uj-c  it.'"   ■  Amrriruit  Jonnud  t'f  Science. 

.Mr.  Denning  "write*  us  an  nbservfr  of  skill  and  e\|»irienc«'.  v^hil^t  the  early  i-haptcr* 
oil  the  invciitioii,  liisti»r\,  and  development  «il'  the  teh'M'<»pe  an*  n-pietc  with  interebt  lo 
■til,  but  e!i]M*ciall\  to  tln/si.'  wIj«>  an*  Ihemsi-lvi's  a^tniji/mical  oh*iTver««."-  Afhemfuin. 

"It  (IcM-rrcM  til  be  read  with  n-spect  and  atlentioji  bye\rr\  ain.-iteur  a>tron()nier  ;  nor 
cm  the  tiisk  proTe  anuhin^  but  u  pleasure  to  ^ueh  as  wdl  genially  commit  theinK'lvc!} 
to  the  guidance  of  an  author  whos*  arbitrary  dealiims.  here  and  there,  with  hmt^uai^H 
impart  a  certain  racine.05  to  the  ri'.-id\  and  :inimat(><l  tlow  of  his  discourse.  The  want, 
luonniter,  of  tncii  sin  unjirrrendinj;  iiandlx^ok   i^,  we  believe,  genuinely   felt.     Many 

tiort>on»  are  the  po:«M'j»Borfi  of  trli'H'ope«*  which  tln-y  are  at  :i  loss  how  to  employ. 
nt<?ii«ilnij  obrtt'i'vor*  cannot  do  br-fti-r,  under  lher»e  circuuislances.  than  place  themiH*lve« 
nnder  .Mr.  I'enning'is  ^uidam*e.  Th*-  b«Kik  w  suitrdiiy  and  ftiitih'iently  illustrated,  in 
LinJ**  niea-ure  from  tlit^  authors  iiriginal  rimwiniis."'-    Satnrilni/  Hri'iiv\  Mm/  'Si. 

*'  Mr.  lliMUiiitii  i>«  nni\«TSidly  rocoipiizril  as  one  of  the  i:reate>t  livinj^  authorities  oil 
the  rubji*«*t  of  M«*'eoric  A^trom-my.  A  work  from  his  pen  will  therefore  be  read  with 
much  int«'rest  and  •*\jM»cialioii  by  ull  Itjvereof  the  sublime  swu-ncc.  and  his  n'atlers  will 
lutt  be  disap|Ntinl''d.  'I'his  i-i  a  v^ry  int'-re'^iini;  and  raluahle  wurk,  an<l  all  lelescopist^ 
ebould  prociirt*  a  «J"py  witli-njl  del:i\." — I'hiln^nphv'uf  Miufti.:hn-  (J.  li.  (iuhk). 

"Mr.  Ih-nnini;  i>  so  wi-U  kn«Mvii  as  a  pa'ient  olh«erver  of  metrors  :ind  coinelB  that 
a  wurk  from  hmi  <<n  ol'r>erv.iti<>nai  u^vtroiinmy  will  Im.>  looked  npon  with  r^jiec'iul 
intert'-t."-    A"'"'f^"/:/'". 

■•'Ihr  illu^trationrt  ar»»  nunu-rons  and  wi-ll  ex«H?ute<l  and  there  ia  a  fairly  copious 
index.  Mr.  J  VM>nnii»'»  work  wdl  wr  trust  Icivi*  a  lar;!e  eircuhition,  for  it  ihoroujirjily 
defkTvpi-  it.  The  iK'ok  would  make  an  admirable  addition  to  the  shelvvs  of  a  lending 
library.''  —  liris^'-f  Ti.ti'A  ami  Mtrrrtr. 

•■  >*inif  the  apjH'jinnie*'  of  Webb's  'C'lofia/  Oftjd-f:*  t'„,'  1'i,„nih!ii  Tt/ffi'f/M'^i*  I  much 
doul»t  if  any  \\*.>rk  ni«»r»>  "wfid  to  the  amatrur  oh-rrxer  (and  notably  to  the  U'ginner; 
hai»apirf'ar«-<l  llimi  *  /^^'a  •■/'/-  H't>r{-f'.n-  S'l;-'/,,,/,/  Evfuiihii''  C)ne  oon-pieiiuurt  nu-rit  of 
Mr.  J^mniTii;''*  evvih-ttt  lK.»i*k  lii'.-  in  the  fact  that  it  i-*  oh? iousily  written  by  u  man 
LHid^^-.-.'^niiJ!  tlio  ni'-t  *hi>ri*U!:h  per-onai  tuiniliarity  with  the  objects  he  tio  lucidly 
dewnh*;?.' — "/'. /•'..!.>."  »"  Awy//.'/r  Mr.h.im/:. 

''Mr.  Ik'Tiiii'ii;  h.-is  uritien  in  a  straightforward  earnest  fa>hion  th.it  muj^t  not  onlv 
make  manv  iiillicul'h'?  clfrir  to  hi-  ri-aders  hut  iiispin*  them  with  Something  of  his  own 
lieterniinatioTi  and  eiithiuiatiin.''-    (fh.'^rrr.t/i/n/. 

"A  ijlanLv  at  itn  table  of  ••••fitei.tu  wdl  interest  any  n-aihr  of  Astronomy  who  knows 
anvthiiig  of  the  Author's  al»iliiy  ;is  a  ]»racti«ral  :i>trMiiomer  and  a  ready  writer  ou 
geiiei  hi  astroii'  nnicid  theme-  "     Sith  oal  .Vr.w  i/r/t  ,\ 

'*  \VoiiM-l>*  p«jr«?hasiTS  uf  f»'li'S#Mjnf-  are  assisted  with  waind  advit-c,  woidd-be 
wr»rker*  Willi   rrlc^'"jn.'-  are  ?upjili"'d  with  etimnlaling  >ni,'gesi ioiix" — Jfurunt  *>/  the 

'■  Mr.  l>eniii"g  i.sone  of  the  keeiii'S\  mii«  unwearying  ol»HTrers  in  Knglund,  and  the 
book  i"  w<»rtl»y  of  hij*  repuiatit»n."      JIV/C///  Moi/. 
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ciu]  Dm:  l»>k  jirun  aiiytbiiii;  bill  a  gikiuiirr  lu  riicli  hk  trill  (^niiiUy  cimiiiiit  tlMniwIret 
U  t)i«  KuiHanci-  of  ui  nuliiur  wlrnw  nrbilrnry  ilmlin!!*,  Ihtv  ami  tiiore,  irilb  limguag* 
inipvn  a  <wrliiin  ni>'ini»B  In  llip  rcnily  uiiil  iiiiiinulod  fluw  i>f  liin  lUrmiiMr.  The  uanl, 
iDumiTer,  ol  turb  iin  iiii|>n-tiiiiliiig  liumliHHik  i*,  ««  hi-lieru,  giniuiiu'ly  fi'lt.    Muij 

KrtoiM  Biv  llw  )ii--4<>i«i>r!i  of  trIri«<i|ii-:>  wbii'h  tbcy  arp  at  u  \vm  hwu  tu  miploy. 
Imdiiii!  (ihnmer*  iMiiii.it  ito  brtt'-r.  iiuJiT  liiiw  ■■irnitiiKliiiHW,  thaii  plniv  ibetiia^vea 
HiidcT  Mr.  iMriiniiNj'o  ciiiiluiini.  Tli>'  biHik  in  miit'ilil^i,  utnl  tiillli-iviiity  illiitirnli^.  In 
iiuye  tnniniirv  Tn^i  th<>  B<ilh'>r'n  nriEimii  i1i*niuin<.''"  IviiHiiiii//  Hfkir,  Mhii  '£!>. 

"Hr.  Ifviininic  in  imlirrKilly  nv- 11:11  ixnl  v  itue  oT  thi-  uriiiti'M  Imag  aiitliorille*  Ml 
the  •ubji^'l  'if  MiMi'uriii  A-Iimii'>iiit.  A  wiirk  fnnn  lii»  |ii'ii  will  th<rn»fiirc  be  irad  with 
nimrh  iiilrirtt  niiil  i's|n-l  alii  ill  li}'  alt  luTUr*  <if  tliu  Mibliiiir  H-irniv.  aiiil  iiin  Tcnilpn  will 
not  bi-  iliMi)i)Miiili--1,  Tlii-  ■:•  a  titi  iiili'it'itiiif;  and  Tiiliialilv  witrh,  and  nil  li'Ieiiro|>i>ti 
•bould  pnn-tin-  a  &.py  nillii.ut.  di-liiy."— i ■*<■<« ./J(,W  .VwAtriiw  (J.  li.  Cl'.aE). 

"Mr.  Ueiiiiiitif  Ik  •<!  w.'U  Liiiinii  n>>  ■  iniUiil.  (il>Bi:rv>-r  iiT  iiH>l<n>ri  mid  luiiii'la  tbal 
K  work  from  liim  I'H  ■•iMTciitiiiiuil  UKiniii-<iiiy  will  be  ivuked  iiiH>n  wiiJi  apecial 
itil»rft4 ."—  A^i'-w-friih . 

"  The  illu*<tni(iiinri  nrv  iiiiiiht<iiI'<  :iiid  iir-11  cxt'i'uiiil  ntiil  tliuru  if  a  fnirly  etiliiaut 
ind-K.      Mr.  IViinma'*  w.irk  will  «.-  Inist  Imv.' ii  btr^-- .-innblinn.  for  \x  ihurouehly 
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-■s"Lii«-llieiipii.i.riim*  >.\  \\\-U:,-r.l,^'M  O'.je.lf /-r  <  omm..H  T'bf.,./K>'  1  ma<At 
«ii>ulit  it  any  nork  iii<in-  i(..'rirl  I<i  ilii-  iiiiiiiiriir  ob^Tier  (mul  iii<t»b]y  to  thu  brginnerj 
liH' alilM'anil  ihaii  •  7i'-^. •/...■  U.,,i-i',ir  .Sl^r/iui' Kifuimi*.'  Utii- ompiiieiioiia  iiiuritDf 
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Wi-ibe*."— ■>/.■..(..''.•■"'  ^.>■:^'i'l^  .I/r-i..»«-. 
■'Mr,  IMnniiiL!  hni  writipii  in  n  i-'Riiuhirorvnnl  earneKl  fa>4iiun  tliat  inuet  not  oiiIt 
flMLi*  luMiiy  diili--iilti>4-  e!eur  lu  lii<  r><ii1er>  but  jiispire  (lieni  witli  aumethiug  urliii 
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«iiylhin(;  i^f  lli^  Aiilbi-r'e  nlnliiy  »  n  pravliciil  nitir 
jnuenil  iictroDiiiiiii.'nJ  ibeniiM"  — .Vh/in'i/ Jfnw-Hf/rr. 

»\VuiiI<l'he  piireliuHTii  i>f  t-b-wi'iHw  aiv  H»iflrd  with  louiid  ndrice,  would-Ui 
workirrs  with  tflfWvipi'*  nfi'  Fi:)')itied  witli  rtinmlBliiig  Mijigfiiliuii!."— yonrna/  nf  lAt 
firilU^  A'l'vviii'-al  .lu''-i'i'k-i<. 

•■Sir.  L)«iiiiiiiei»oni«.jrilii'kwm-),iiiu9t  im«earyinciib»erTer»in  Enuland,  and  tha 
book  U  W.'Xhj  of  hi.  r-imiut .--.  lit'kli.' il,<i/. 
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»loni.ii;r:ipliii*iiI  Notos.     15y 'l\  (J.  Ki.fiRH,  K.ft.A.S <» 

Prof.  Ni'Wi'oMib's  m.'w  JM.-inotar?  Tallica *» 

Correspondence :  — 

l/:i!itti(lo  Dm  (.iin  I  nations.     Jiv  Prof.  C  L.  Doomtti-i: 9l) 

A  m nuni fit-on t  ^^••teop.     By  W.  \'\  (J4i,r,  F.K.A.S \*l 

Cliri»n.>loi;v  andKcllpwa.     Hv  W.  T.  Lyvn.  fVA.,  F.K.A.S Itt 

^leteorsof  l>i'jr..  J.ni.  1.     IJy  \V.  F.  Dknsixo.  F.K.A.S Itt 

\ariuhli- Oraiigf  JStJirei.     IJy  T.  W.  IVvj  Kiioi  sk,  F.K..i.S W 

Observatories  :~ 

Natftl.-AlU'Miy.— Harvard    l^SS 

Publications  :— 

A  ffw  (Muipri'ri  m  AstronoMjy.     Tlie  Tljinot  Earth W*-10W 

Notes:  — 

t'oii\«"t  Notiv.-  Minor  IMuiH't  Notes.  -Tmn'sil  of  Mercury  of  I'^m  \«f .  |o.  - 
i».ir<iint.'lop  nnil  'J'liennornpli.T  Viiri.-ilionr.  in  n-cfiit  Galea. —Editorml. — 
From  an  Oxford  Not f-lH»uk    10(Ml>> 

ON  SALE  (the  Owner  pvinfr  uj»   A^^trimomical  Work). — Tiif:  ii-rooT 

(!uMMoy  Ur.Fi.i:«ioi{,  with  i>r  without  Doin**,  complet*'.  in  j)^rfoct  oitK-r. 
Mirror  by  Sir  II.  (iuiin!.     Full  ]»artifnhirf4  on  rt]»plic;itinn  to 

J.  (Jl.FDlIILFi,  Itonnc  rfcjiclo  Oh.Mivatory.  If  ilii'jix,  Enjjlmul. 

FOK  SALE.-  Tki.i-scoim:,  l\i:riiA(Tt»K,  on  K<iiiutori:i]  .Mdimtini::  ^b- 
joi'tixr  '^\  in.  Cast-irnn  pillar  and  drisinir-rlock  by  (.VH'>ke.  \'ork. 
IXrpiccos  f;ii,  ]no,   1L^J».  lC)0,  and  t«.Miv<tri;ii,     TVic*^  £50  i-ompleU*. 

Aildrt'ss:    \Vm.  (iltAV.  Oiirntal  I5uihling.>,  Hall. 

WANTED  TO  BUY  \  i.aimji.  I.iHir\»v  oj  Asj'ia)>4)Miti^i,  \Vi»Rii3. 

Fleasr  sfinl  lull  particnlars  lo 

E  5592:  raivnlKmoiJ*  IMOSSK,   L»-ipziir. 

Just  j}nhHsltf'(i.      Unijal  \tn  ft'ize. 

A 

SELECTION    OF    rilOTOGKAPILS 

STARS,  STAR-CLUSTERS,  AND  NEBULil. 

Tni    r.siYi  HSM.  Vv.v^s,  W  VY\\V.\\\\\  ^  Wn.,  \vic>  \\v,xv  UxAi^<,n5. 


Si|ttil  Sbut.  Joliiiitivn*  Cibibttiin,  ISSi',  (oi  JJiiint  (^lanomitEii  iM 

HEKSY  P.  ISAAC, 

Chronometer  Maker  to  the  Admiralty,  the  Indian, 
Italian,  and  Cotonial  Qoveriiments, 

MAKER  OF  ALL  KlXm  OF  TltU-'iTWOliniY  IVATCIIEH. 
10  SPENCER  STBEET.  LONSOK.  E.G. 

Bight  and  Tiro-dn;  Clirutioiurlem,  Kfylawt   I'mliut  Clironuiuetcrc,  UepcaWn, 

Oliroaognplii,  Deck  Walolin'.  iiud  iino  u^iuitdl  Lcrerii, 

PUiu  and  Kcj'liMa,  kojit  in  ijtock. 

W.   WKAY,  Optician, 

MAXL'KACTL'KKR  OK 

ASTRONOMICAL  AND  TERRESTRIAL  TELESCOPES, 
EQUATORIAL  and  other  MOUNTINGS,  EYEPIECHS,  t^c,  ifc, 

MIGEOSCOPE  OBJECTIVES  AND  MICKOSCOPES. 
FHOTOOBAFHIC  LEKSES, 

LANTERN    PROJECTION    LENSES,  Ac,  Ac. 

lii.rtrRATKD  (-ATAMinuK  Frke. 

LAUKKL  IlOCfiE.  SOUTH  HILl,,  Il!«H<iATK,  I.O.NDO.N',  S. 

KE17DAL    &    SENT, 

WATCHMAKERS  TO   THE   ADMIRALTY. 

THE    ROYAL    ITALIAN    NAVY,  etc.. 
100    CHEAPSIDS.    LONDON,    E.C. 

NAMtAIMlllKK!'  ur 

Ibrina  and  Pockat  Cbrcoometan,  Deck  Watches,  finely  Adjusted 
^■n— n»>i  Lwer  WatchM,  irith  Keir  Obserratory  CertificAte*. 

unr.i>  -V£/J.ii  VAins  isricsx.MioxAr.  i:xmjinw\,^. 

Large  Illustrated  Cttalogue  [loEt-fiec  on  app\i»viQn. 


JAMES   POOLE    &   CO.» 

CHRONOMETER.  CLOCK.  &  WATCH  MANUFACTURERS. 

Contractors  to  the  Admiralty,  The  Council  of  State  for 
India,  the  Crown  Agents  for  the  Colonies,  the  War 
Office,  the  Italian  Government,  &c. 


BY    SPECIAL 


APPOINTMENT. 


/7//r      ]]\it(hrs    and    Chronoinctcrs 

Repaired,     &l\ 


SPECIALITY: 


CHRONOGRAPH   STOP    WATCHES,    AS 
SUPPLIED  TO  THE  ROYAL  NAVY. 


33   SPENCER    STREET,    CLERKENWELL,    LONDON. 

DIPLOMA  AND    MEDAL. 
Electrical  Exhibition  1892.  for  non-magnetizable  Watches 

{K^t  TlMi:.^.  .MjiicIi  L'l',  ^>\>\.  iin.l  vur  Hoofr  nn  Watchbs). 

S.    SMITH    &    SON,    9    strand,    London, 

WATuilMAKKUS  TO  THtl   ADM.'HAl.TY. 

Lar/?re«l  Slock  of  Kcw  Certillcatcd  Watches  in  the  "World 
in  Silvor  Cases,  from  €8  lOs. 

OUR  SUCCESSES  AT  KEW  OBSERVATORY  WiTH  HIGH-CLASS  WATCHES. 


Total  Niimhcr  of  "Wntchcs 
Vcfir.  H(,nt  by  a' I   Makers. 

£ngli>li  iV  Foii-ign. 


1888 

5«0 

1880    ; 

f)v8 

1890 

513 

js>n 

700 

1892 

1041 

18»3 

1521 

Number  of  Watches  f^ainine 
Distinction  and  Published  Our 

in  the  liluo  Book  6c  Heporta         Own. 
of  the  Royal  Society. 

12  ,         2~ 
10  4 

13  2 

17  :       a 

17  2 

18  2 


•"* 


AND   TWO    YEARS  CUT  OF  THESE  SIX  WE  HAVE   HAD  THE 
BEST    WATCH    OF   THE    YEAR. 

i  'N.  wV  -VO-N  *A'  '  (tiiiiii   to  tht'  l'ni\fnisc  I//' II    M'otih      is  fJn    tm^^t  Vi»tniiiiti 


Particulars  on  application. 


CALVER'S   "COMPLETE  EQUATORIAL.'" 

'\\\\T^  N<'\v  Mruli'l  riiilinifis  many  radiojil  nnd  ini[»ori.aiit  iiJiprMVfruent::, 
luiikinii  tlie  NnviuNMN  IJkii.i:'  r«ii:  (.uin]»l«.'tc  aii'l  prrrrot .     Piiriiciilarri  iiiid 

l'ri«^«'-li^ts  tree. 

.\«  w  MJitifii  "t"  JliM>  ns-  l{i:ri  i:«  i"i<<."'  vVc.  ».V.' ..  iIlti>tra!*.Ml. 


Pp.  xi,  y(il  ;  r».'inv  S»-(i.    Willi  J  Pliitet  ami  fJ".  W.Kt.lctitH.     I'lia-  HV 
TEZtESCOPIC  WORK   FOR  STARLIGHT  EVENINGS. 


(I-M 


WILI.IA.AI    \:   KKNMNfi.  F.K.A.S. 
i.tIv  I'r-^i.l.-i.t  ..r  till'  l,iv.r|>...il  A-ir..N..ii.i.-rtl  .-^ 


y) 


txiiiAi  IS  fiioM  lihvinn  s. 

"  Ai  iiiiulit  )v  -xih-.-<mI  rr<.tH  nii.-li  i.ii  .AiM-riiNio-il  ^iiiil  >'i>lliii-'Lu<tii'  ..l>..'ri.'r  im  Mr. 
Driiiiiiiu,  Miia  b-xik  U  tlioroii  Jilv    Mnir-tt.-:il.      |[-  i<  ii<ri  r<>iil-i>l<M  uilli  iI'M'riliiiijc  liw 

.._...._    ......    ..........  ..      .     ..^  ,„|..„„,,i„„„^  |„,„  ,.,,„.  ,i„.,„  „,(.    To 

III   U-  III'  tIk'  uri'il.st  iu.M>lniir.-.  In-ill  iti  tlu< 
III'  Iniiik  ii.  lull  .if  iiniwrtulil  ginu-liiiil  ilrlllilfl. 


rkii-K.  bii 
ubiwrTerK  ul    liiiiitol  iii-.'Bii4  tli 
■•l(vii''.ii  ami  DM-  ..t'llieir  iiistrii 


mil  Mr.  I'.-! 

■■'iVn-   " 

AAr in., 

h'li.-r  t}ivi 


i.-r«."-    AUttuimia. 


V  r.  lii'Ll  t..r  |h.,...lu>-  i-n^'iil  .tin..  »lii.-li  i*  Imrillv  .'.{.ulM  it. 
■iiv  -nvfr  iir7.i.i.-ii  "i  ••■vwv.  Tl..'  |.n»iil  »..|'k  i>  i.iiv  ..I'  ll.H  i-l:...*,  iiiiil  w  frMli  [ii 
msICiT.  HilR.''tii<-^>ii'<  jioj.i.li.r  111  ~ivl.-.  :.»il  nitli  ii.- uiiiiirri.iK  lltu^tRiti.nix  i-hiHmiI  (nil 

f.>  briiia  i.l-;.>.i"- I  iii-ir.,.'ii..ii  t..  .11  .U.n  n-.-  ii.-     .I.-r<.™«  J«»r«,tl ./ M'M^r. 

Mr.  J)-.'iiii:ii:;  ■■  «rh„~  .,••:,„  ..1.N.ri"i'..l'>-Lill  i.i..!  .'UH-rumv.  hIiiM  IIh' ><nrIvHui|rtfr» 

..II  tlir  iti(-t.Ti<<ri.  Iii-t"ri,nit.]  il.'i,-l.i| iil  -f  il.,- t..|..MM|i.- siv  n<).l<4.- Hitli  ii.l.       ' 

■ll.bul  «|K-i;.llj  i..lli.'-.» ivlj»-,.,-.lv.,n.i|.„ (   -'     '     "       ■"- 

.'.III  tlia  i.ipk  yr-t iiliiiiit  li.l  ii  jiK-b. Ii  :i^  «ill  'u.'ni.il]v  nfliiiiiil  tlMiiJflnit 

liiiiart  :i  if  rlHii^  m.-iiiiH-  !■.  r|i.'  r.'»(li  si..]  ..innii.t.il  tlm  ul'  lii>  .li».^lll^^  tjir  hniiI. 
imnvuTrr.  "I  ri>--l>  .1.  <i<.|t-i.-'.1ii  l' t.i>ii.li>i-k  i-.  «.-  Mu-vh.  p-niiln.-l.y  f.li.  Man; 
Y-.-^^'ii   ur.-    (!"■  1..--.--..1-  "t   t.|™-.|--,  nl,a-li    il..-i   an- at  11  I--'  l>.in  1..  .-iLiil.-y. 

■.i;'l  .1  .1'       Ml.'   Ii.."k  i<'-'.:i'.-,'i,!|  'j,.,'l  'liUli.'i.'-Ml)'  "i'li"..-lr;.i'.a,  jii 

ai.ili"r'--.ruiii:.l.l!':.i.ii._.."     >:r..,.l.,^  l:..i,».,  M.,.- Si. 

.\^\t-\i-Mi\       A  aitI.  tr.111.  Ill*  i.'ii  Mill  llipn!l'..rr  U-  ivnil  with 

„_  ,_.  ,  ,.   .  I  III-  1-  -1  i-'i'i  iiir.r«--niii:  iiiid  Triliinli!.-  Wiirk,  iiii'l  nil  trlcM-uiiihli 

ri,...iI'h'r'."''T- '■■■■'!'.»  '^■'■-■^I'Wi.'"     /■^.■■.-./■*-"^W..//';--^»«riJ.  K.<^!..ii.:>.  ^^ 

wU'ii!"*  ■rii'''"i-r-k  »"..iii  ,,.:,i„. ;.,.''  \ ',;,i,.i.'  *;.;„i.„i  ..."n;,-';!,..!,.',  ..rn".',!.Mi.i 

libntrv."    -/;;■-'•■'  /...-■-.'  l/'-'w 


.iwler  Mr. 

l«nLV  ' " 

-Mr.  ]».• 

Tbr  ,..l>i.-.-l 


nX^'^-'''Vrj-'-'V'7v,';Vt,!;!? "'• """  '■■•"■'■■'- 


...rk-T»»i'li   r. 


TATLOR  &  FRANCIS.  Red  Lion  Covwcl  ¥\efeV  ^\.xeftV- 


■»**■ 


WORKS  PUBLISHED  BT  TATLOK  AND  FRANCia 


The    London,    Edinburgh,    and    Dublin    Philosophical 

Munililv.     -Jm.  iU. 
The  Annals  and  Magazine  of  Natural  History.     Monthly.     2$.  (W. 
The  Observatory,  Monthly  Review  of  Astronomy.     \s. 
Aelfric  Society's  Publications.     15  |>art.-«.    o7^.  ikl. 
Aeronautics,  by  Brewer  and  Alexander,    is. 
Aitchison's  ( J.  E.  T. )  Catalogue  of  Plants  of  Punjab.     10«. 
Anderson's  Fauna  of  Mergui  Archipelago.    V>il.  I.  .'XU.  Vul.  11.  law. 
Baird's  (Major  >  Manual  for  Tidal  Observations.     7 if.  Uf/. 
Belville's  Manual  for  Thermometer.     I.n. 
Blakesley  s  Table  of  Hyperbolic  Sines  and  Cosines.     If. 
Chinuno's  ^Capt. )  Natural  History  of  Euplectella  asperg;illum.     (f^. 
Daubeny  on  Volcanos.    '2 1. v. 

Davis's  ( J.  B.")  Crania  Britannica,  £'('>  \()s.    Thesaurus  Craniorom,  t?U/'. 
Denning's  Telescopic  Work  for  Starl'ght  Evenings.     lC)i«. 
Douse  s  Introduction  to  Gothic  of  Ulfilas.     1  Ow.  0/7. 
English  Poetry  in  use  at  Charterhouse  School.    :U.  ikf. 
Examination  Papers  set  by  Examining  Board  of  Physicians  and 

Surgeons,    (k/. 
Ditto  for  Diploma  in  Public  Health.    <^V. 
Faraday's  Experimental  Researches  in  Chemistry  and  Physics.     I't*. 
Fauna  of  British  India.     Ildiletl  by  W.  T.  Ui.ankoud,  K.K.8. 

Mammalia.     iH.).<.  Fishes.     '2  vols.     20.«.  eacL. 

Birds.     Vol.  I.  *Jo.^.    Vol.  IT.  15.«.       Reptilia  and  Batrachia.    20r. 

Moths.     Vol.  1.  -JO-v.     Vol.  J  I.  20s. 
Geological  Record.     1S71   i.sS4.     s  voU.    oO^-. 
Glaisher's  Barometer  Tables,  Lr.    Diurnal  Range  Tables,  l«.  (ji/. 
Glaisher*s  Hygrometrical  Tables.    'Js.  iki. 

Glaisher's  Factor  Tables  for  Fourth,  Fifth,  and  Sixth  mrii^^iyyiB.  20<.  eiub. 
Hopkins's  I E. )  Geology  and  Terrestrial  Magnetism.    S\o.     Cloth.    1(V. 

Ditto.    Illustrated  Introduction  to.    ^vo.    Cloth.     4h, 
Joule's  Scientific  Papers.    Vol.  1.  -jih.    Vol.  II.  J-V. 

Lewis's  ( G. )  Catalogue  of  Japanese  Coleoptera.   'Js.  <  V. ;  on  one  iid»\  iU.  (m/. 
London  Hospital  Pathological  Catalogue.     7s.  *'ti.  U'tt. 
Manchester  Lit.  and  Phil.  Society,  Memoirs.     Voh.  s  ami  10.     7«.  i-jich. 
M'Intosh's  Marine  Invertebrates  and  Fishes  of  St.  Andrews.     1*1*. 
Merington's  French  Primer,  *-'.>.  «>(/.    English  Primer.  Is. 
Merington's  French  Pronunciation.    -Jx.  Ck/. 
Merington's  Latin  First  Course,  with  Key.    :U.  «!//. 
Olsen's  (O.  T.)  Piscatorial  Atlas.    ( '.iMwr.ti,  ol>,s.  ad. ;  iiii».-oicHir<Vi,  4*j.*. 
Pascoe's  Classes,  Orders,  &c.  of  the  Animal  Kingdom.     ;)^.  Oi/. 
Pascoe's  List  of  British  Vertebrate  Animals.    4j». 
Pascoe's  Student's  List  of  British  Coleoptera.    4  s.  iW. 
Phillips's  Geology  of  Yorkshire.     J  \..1<.    'M)s. 
Physical  Memoirs,  tran.slated  from  foreign  sources.     \"..l    f     I'nri  I  4- 

I'nrt  11.  :>.  (W.,  V.xM  III.  r...  *  '     ■• 

Reades  Origin  of  Mountain-Ranges.     iM.<. 
Royal  College  of  Surgeons  Calendar.     ).<. 

Catalogue  of  Specimens  illustrating  the  Osteology  of  Vertebrate 

Animals  in  Museum,     rsui  :'.     Aves.     l'i<. 
Appendices  5.  6.  and  7  to  the  Second  Edition  of  Descriptive  Cata- 
logue of  the  Pathological  Specimens  in  Museum.     -Jx.  #jici*. 
Sharp's  I  Dr.  D. )  Staphylinidae  of  Japan.     ;;<.  <W. 
Smith's  fR.  A.  I  Centenary  of  Science  in  Manchester.      I(»,n 
Taylors  Scientific  Memoirs.     .Si  r.  1.  I'lj  (-.s. :  Sit.  -J.  CI  A.t 
Thomsons  iSir  W. i  Tables  for  facilitating  Sumner's  Method  at  Sea. 

lo>.  ♦*!//.     Forms  for  ditto.     Sin,  l.<.    >i  \k.^,  I,v. 
Univ.  Coll.  London  Calendar.  L^v.  fw/.    Pathological  Catalogue.  I'aii:*  I 

i.»:i. -js.  .  i.;h:   rurt  I.  \<.    Library  Catalogue.  ;l  N'oU.  7^,  t\ri,  ' 
Univ.  Coll.  Medical  and  Biological  Catalogue.     I'v  tJ*/. 
"Wallier's  .  Rev.  R.  \  Constitution  of  Sun.     .*;>. 
iVhon  tstones  iSir  C.»  Sciemitlc  Papers.     I;- 

Wiogma nn's  HerpetoVc^ia'W.QxicA.wa.    VawV.    ^'vVxvvwv  I'Iai.-.     VU 
Wcilastons  Notes  on  LepidoptetA  oi  S\.  WeVcxi^L.    \v.  v\,\/ 

UJ:1»    Mt>N  r(^\:\VV\  V\  AAA   >\VA  VX.  N.ONWvxN..  V.v: 


Maker  to  tOs  Admiralty.  tUe  Council  of  State  ibr  India, 

and  tb8  Crown  Agents  for  the  ColonieB;   the  Auetrian,  Italian, 

and  FortugUflse  aoTeriiments.    By  Bpeeial  Appointment  to 

the  King  of  Sweden  and  Norway. 

V.    KULLBERG, 

105  Liverpool  Road,  London,  N. 
CHROnrOMSTER  AND  IVATCH  MANUFACTURER. 

EVERY   DESCRIPTION   OF   HIGH-CLASS   KEYLESS  AND 

ORDINARY    WATCHES. 

PRESENTATION    WATCHES. 

Imarllib  nini  fmlb  irtrb.ils  nnl)  /our  piplomni  if  Tlonoiir  (tlr^hrit  Sitoltlia). 

nilST  PRIZE,  WITH  THE  FREEDOM  OF  1HE  CLDCKMAKERS'  COMPMir  OF  THE 
CITY  OF  LONDON,  1881. 

CmiON'iMKrKKswit'i  Kiilllicru-'s  iii'w  l-iil;iiic<'s  ;iml  oilier  iiiiprovonieiitg  Lave 
stooil  First  IT  S'MiiKJ  lii,i,t,i-i,-o  iiMif  lit  the  ]{*iynl  ( Hmervutory, 
Cn-ciin-icli:  uiid  of  the-.-,  tlir-u  wire  thr  l-^t  n-r  i.'ifl  iit  Gi-rmvicli. 

Twn  Kii*1-<-l(i*s  .Awiii-'l-  Mt  ^>iliiry  Kxliil.it ion  il^-^'t):  .-iiid  iiltlioiij:h  the 
wiil.cliMi  n-crc  nm  iiit'-inlci)  Inv  thr  roitiiii'tiiivc  ttiiil,  llii'y  olitajm'd 
hij^Wr  murk.-  llioii  llm-^i-  i.f  iinv  r.tln-r  oxliiliitor. 

IiK.  fin  I,  I..IW  A-trf.i.i.,>i.r  llm..!  ^il  tlic  CiiiPi-.  wrott :  -  "(If  t],e  50 
.■l.rniK.n>.lt.r^ii-..|.  Ki.lll.»>if;  4^^  1j«-^.  ..n  tho  whole,  i.crfi.rni.^ti  boat. 
.■\ll..w  ii:p  to  cx].r.>>  III.'  p-'Ht  ."r.tislucti.m  I  hnvf  hiul  in  ,ill  the 
■■hr-'tiunicUTs  ot*  \>-w  inifk'>  in  thi>  e!ii>ciiilif.ii  t.i  MiiiiriliiiH  "  (],ord 
(■riiwffrrl'f.  Triiiisil  -I'  \>m\-  \'.\\<i-i\\\\«u.  \S'4). 

SVMOXS'S 
MONTHLY     METEOROLOGICAL    MAGAZINE. 

M,mlh!;i  ,.,;>,'   |./..  m  5x.  ;>ei-  <t,i.-«,H,  /.nrl-frrt. 

1HE  OLDEST  IKDEPEKDENT  ■EIEDROlOIICAl  SERIAL, 

having  been  established  in  1866. 

<ii;<  rL.iTKs  /.v  ,(/,/.  j:ii;r.s  or  rut:  huhlu. 

Contiiiii''  I'inly  ni.iirc  of  nil  new   lliscovfiiis,  Tl.eoriM.  rhciiomena, 

Iiis.tnini'-'nt.-.  ai"!    I'lil'lifiitimiii    nf  intori'st  lo  MclL-rirolopiKtu,  ]{evien-8, 

C"rr.-!.i.'iii.lciif.-,  fill']  .[.■hiils  of  Cliriiat.'  not  otily  in  the  Uritish  Ros  but 

tlir..it!.'l.""l  I'll  Kiiifin-. 

LiiS  1,'OS: 
EnW.AKl)     ST.\SKul!l>,     (OCKSPIH     STUilET,     S.W. 


HEWITT  &  SON, 
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WILLUM  F.  DKXNING,  F.H.A.S. 
(  Formerly  Preeideiit  of  the  T^iverpool  A>itrom>niical  8o:'i«*ty.) 

FA'TJUilS  FliOM  liLVlEWS. 

•'  As  iniglit  be  eipwlwl  from  biii'Ii  nn  exiuTii'iiciMl  uiul  ciithusijistic  olwervor  as  Mr. 

Denning,  this  boi^k  is  Muii-oiiglily  j)ructical.     llr  io  ntit  c«mt.OTitoil  witli  describing  the 

beauties  of  tho  ifkiet*,  but  ^ivf^H  imaluahlo  iiifViritnitinTi  at*  how  to  see  them  ))est.     To 

observers  of  hmited  nicami  the  l*iM»k   will  U*  of  ilu»  ^rtMti':«l  a!*8i>tanco,  l>)tl»  in  tho 

self*otioii  aiid  uau  of  their  iii«itnniumts.     T!u>  bi>ok  in  full  of  important  practical  details. 

Every  one  who  iwm  a  tele*'ojie  or  intends  to  hs«»  one,  of  whatever  dimensions,  should 

reiul  Mr.  Denning'e  b<jok."--  A«/«/r. 

**TLerti   is   u   fjcculiar   interest   and   fascination   connected   with   the    snbjec^t    of 

A-strouoniy,  which  e%en  the  comparati\ely  uncducato<l  reader  cannot  but  feel,  and 

hence  there  exists  lieru  a  field  for  popular  presf  ntation  wliich  is  hardly  e(|ua]Ied  iu 

any  «>ther  brincli  of  science.     The  pret*eut  work  is*  one  of  this  claM,  and  is  fresh  in 

matter,  attractive  and  jKipular  in  »ty]e,  and  with  iiM  uumerous  illustrations  cannot  fail 

to  bring  pleasure  and  instruction  to  all  who  up^  it.'* — Amtri^'tni  Journal  cf  Science, 

Mr.  Deiinini;  '*  write*  as  an  ol.werver  ot"  skill  and  exiMTience,  whilst  the  early  chapters 

on  the  invention,  hi«.tory,  and  developmeiit  of  the  toles<vipc  ai-e  replete  with  mterest  to 

all,  but  esp«H.Mally  t<i  thone  who  are  tliemselre:)  astronomical  olververs." — Afhcntrum. 

•*  Ft  deskjrves  to  bereiwl  with  respect  and  attention  by  every  aniuteur  astronomer  ;  nor 

can  the  ta^fk  prove  anything  but  a  pleasure  to  t>uch  an  will  genially  commit  themselves 

to  the  tfuidance  of  au  author  wh(;se  arbitmry  deiilin^n.  heiv  and  there,  with  lan^^uage 

impart  a  i.*erfuin  racineciS  to  the  ready  and  animated  flow  of  his  disconr.te.     The  want, 

in<irfH>ver,  uf  such  an  unprelenrlitig  Imndliook  im,  wc  bi^Iieve,  genuinelv   fi'lt.     ]\hiny 

•      ■  ....  .         .  •      j^ 

ot 

"  Mr.  Deiniintf  '\^  uni\iT-ydly  recot^nized  as  one  of  the  jjreatcst.  living  authorities  on 
the  subj»'ct  uf  M«»tooric  A.-^troiiomy.  A  work  t'n>m  his  |H»n  will  therefon^  be  re.id  with 
much  ihtereHt  and  exp»H'faf  ion  by  ail  bivers  ot'  the  suhliine  science,  and  his  readers  will 
not  l>^  di<ui}»poinled.  Thi->  iit  a  very  inten'^tting  and  valuahie  w<irk,  and  all  telescopi&ts 
fehould  procure  a  <*opy  without  delay.*' — Vhiinstiphical  Mat/it^hi^  (J.  K.  (Iork). 

■*  Mr.  Denninir  i.s  so  well  known  as  a  juitient  observer  of  mete<»rs  and  i^nicts  that 
a  work  from  him  on  obtiervational  a?<tronomy  will  l>o  looked  upon  with  s[H.'ciaI 
interf*9t."-  KufV^olr. 

"The  illuftlnitiuns  arc  numerour>  and  well  extx^utcd  ami  there  is  a  fairly  copious 
index.  Mr.  Denning's  work  will  we  trust  have  a  large  circulation,  for  it  thoroughlj 
dc-serres  it.  'ihe  b<K>k  would  make  an  :ulinirable  addition  to  the  shelves  of  a  lending 
hbrary." — Dnsfnl  'Iiii.ti,  and  Mii-ror. 

"  iSinc*.'  the  apm-arsince  ot  Wehb's  *(.iff>foi/  OA;>rfy  fur  f'niiim-iv  Trfef^opcA*  I  much 
doubt  if  any  work  more  u^M-fid  tu  tlif  amateur  iib^-rxer  (and  notably  to  the  U*ginncr) 
has  app».*areil  ilian  *  /*/»*«■'•/*/.•  li >.*•.<■  ////•  S/oi^thfh*  l\r,*i,ii'ii.<*  One  con.^picuous  merit  of 
Mr.  I*fniii»'g'*  euvlhrit  U.iuk  lies  in  the  fact  ihat  ii  i-  obfiously  written  by  a  man 
•  j4;>a^*3i^>ing  the  most  tliopiU;;h  )M;raijiiul  t'amiliarily  wuli  the  objects  he  so  lucidly 
d*rserjbes." — "h'.H.A.sy  h;  Etufti^h  Mffcui"'. 

"Mr.  l»eiiniu«  has  written  in  a  straight  forward  earnest  fashion  that  uuist  not  oidy 
make  many  ditliculti^s  Ap:\r  to  tii<  nader-  but  in.spire  them  with  Rometiiing  of  his  own 
deterniinati«»n  ami  entlinsiiistn. "     fttn^rrnfi.ri,'. 

••  A  t;laiK*e  at  its  table  t»i  t^uitei.ts  will  ititon'Sl  any  reailer  of  A.stri.»n«im\  who  knows 
anvrhing  of  the  Author's  atidity  as  a  ]»ractical  astronomer  and  a  n.':idy  writer  on 
ifcm^ral  astronomical  themes."'-  -Suhnul  M^.-n'ntffr. 

•'W*ouM-be  purcha.*t*rs  of  tehsrope.^  are  as^i-sted  wifli  Rutind  aflvice,  would-be 
w*.»rkers  with  tek-soojH'«  are  suppli*'d  with  flimulatitig  ..Ui:g».^;i.lllS.''— ^/''•/^rw<//  of  the 

"  Mr.  J>enuing  isoiii*  of  ih.*  kten-s»,  most  uTiwcaryinc  ol)serrers  in  Kngland,  and  the 
b^.'Ok  i-*  worthy  of  his  reputation  *'—  Wfikhj  Moil. 
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iiii|iart  K  opriiiiii  rarincw  !•>  iiit<  ri-:iili  aiifl  mmiiiiii^i  liiiw  iif  |]i>  itiKimrM-.  'I'lic  khui, 
ni'imivrr,  of  kiM-ti  uti  iii>iiri'l<iiiliii;!  hiiiiillHiiik  ii>  «(■  l>'lii>Ti>,  f!uiiiii>ii-lj  r<-il.    Mnn; 

]iit»i>liiii!iihM-rvi>r4i,ii)iiiMi  (III  U'lhT,  iiiuW  tliPFridn-iiiiiiiiiiiifo,  ijiau  plmvillKiTiM'I'm 
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the  la.st  two  yenr^  fMU  be  in-ipe(t«Ml  before  purL-liMsi*.      I'riee  £lO:O:0« 

\V.  J.  KEYNOl.DS.  Jjl   Faiiiiolt  IJoad,  .Stanucnl  lliU,  N. 


FOR    SALE,— A   eoMi'u:ri:Ly    .mointki)    Kqivtouiai.    TKLEseurE.   in 

j>orft  ot  Working  onler,  s  ineho.s  aperture,  by  Cu.iki;  &  Sons,  with  drivinsr- 
elock,  the  last  teiesro].u  of  the  late  Rev.  \V.  ]{.  1)a\\  i:s.  Jo  IIuvt:heuinu 
i-yt pieces.  1?  Kelln'-r  <(«nut  eyepieces.  B-.trlow  Un.r,  liawefcV  S»(lar 
(ve/^ieee.  ^a^allel-^\  ire  mieronn  trr.  iMnblo  Solar  jiri.siu,  all  lormorlv 
/»« /onying  to  tbe  lati-  Mv.  \>\v\\.^. 


)tigfe>il  -^laiit,   lliibcniioiii  Sibibitign.   l**:i.  Cor  ^ncini  f  branoinitin  >n» 

HENKY  P.  ISAAC, 

Chronometer  Maker  to  the  Admiralty,  the  Indian, 

Italian,  and  Colonial  Cktveroments, 

M.iKLii  OF  All.  Ki.yjis  OF  ■niUHTiroimiy  ir.uv///-:\ 

10  SPENCER  STREET,  LONDOK,  E.G. 

Bigfil   mid  Twit-daj  Chronuiiiet.rrx,  Kr-yie*i  I'lK-fcrt  ChruiKiiiieUT)',  Uu|K-u(«n, 

Cbrunuj^raplis,  IM-k  Wiiti'lies.  niul  llii«  uiljuMixl  Iji'IltiI, 

I'luiii  aiiil  Ki-)Ji'd,  k<>]>t  ill  Sii«li. 

W.   WEAT,   Optician, 

MANLFAurUKER  OF 

ASTRONOMICAL  AND  TERRESTRIAL  TELESCOPES, 

EQUATOJilAL ami ol/ii-r  MOU\Tfi\aS,  EYEPIECES, ifCifC., 

MICROSCOPE  OBJECTIVES  AND  MICROSCOPES. 

FHOTOGBAPEIC  LENSES, 

LANTERN    PROJECTION    LENSES,  Ac,  &e. 
iLLL'MTU.tTKU   CATALIKiCK  i'BEB. 

LAUlMil.  IIIJISK,  N<JRT]1  HILL,  HHJHOATK,  LONDON,  N. 

EENBAL    &    DEKT, 

WATCHMiKERS  TO   THE   ADMIRALTY. 

THE    ROYAL    ITALIAN    NAVY,  etc., 
lOB    CHEAFBIDE,    LONDON.    E.C. 

MAM'FACri'RKUS  UK 

^-^Mji  aiitl  Pocket  Chronometen,  Deck  Watches,  finely  adjusted 
imgH"*'  Lever  Watches,  with  Kew  Observatory  Cartificates, 

HOLD  JU£I>-iL  PAIlIti  lyfJiliyATIOXAL  EXIIIBlflOX^^t. 
Largt  /JJuBirated  Catalogue  po«t-fice  on  ^VT^^^^^^^'^- 


JAMES   POOLE   &    COm 

CHEONOMETER.  CLOCK.  &  WATCH  MANUFACTURERS. 

Contractors  to  the  Admiralty,  The  Council  of  State  for 
India,  the  Crown  Agents  for  the  Colonies,  the  War 
Office,  the  Italian  Government,  &c. 


BY    SPECIAL 


APPOINTMENT. 


Fine     Watches    and    Chronomefrrs 

Repaired,     &c. 


fiPECIAUTY: 


CHRONOGRAPH    STOP    WATCHES,    AS 
SUPPLIEO  TO  THE  ROYAL  NAVY. 


33    SPENCER    STREET,    CLERKENWELL,    LONDON. 

DIPLOMA  AND    MEDAL. 
Electrical  Exhibition  1892,  for  non-magneti8able  Watches 

S.    SMITH    &    SON,    9   Strand,    London, 

WATCHMAKERS  TO  THE   ADMIRALTY. 

XjftrgeKt  Stock  of  Kew  Certificated  Watches  in  the  World 
in  Silver  Cases,  from  £S  lOs. 
Class  "A  '8  up  to  81-7  marks. 

OUR  SUCCESSES  AT  KEW  OBSERVATORY  WITH  HIGH-CLASS  WATCHES. 


:  Total  Number  of  Watches 
Year.  Hont  by  aH  Makorn, 

£ngh.sh  it  Foreign. 


1888 

560 

1880 

ft:  8 

18J>0 

513 

1801 

700 

1802 

1044 

1893 

1521 

1804 

737 

Number  of  A^'^fttohes  Kiunms; 

Uistinction  and   PubliHhea  Our 

in  the  Bl no  Book  &  Reports  Own. 
ol  the  Boyiil  Society. 

12  2 
19  4 

13  2 
17  2 

17  a 

18  2 

14  4 


AND   THREE    YEARS  OUT  OF  THESE  SEVEN  WE   HAVE    HAD  THE 

BEST   WATCH    OF   THE    YEAR. 

»S.  A.  vV  .S().\'.S  •  (ri/if/f  to  fh'-  Vui'ihftsf  I'f  II  ll'iitr/i  '    is  t/n    v;/#ks/  vtj}nnl*t%- 

o/iv  ill  tjt.-ft'H»'i\  11  I  />iiii'-f  iiinl  morlji  '''H.*  iflf'^tratioifM^ 

Particulars  on  application. 


CALVER'S   "COMPLETE  EQUATORIAL." 


(Lt'ltrrs    I 'fl ft  lit.) 


This  New  M(»ilrl  I'lnlirn"'.-'  many  linlioal  ami  imjMirlant  iniiin»viin»'iit«, 
Vrii'i'-li^lii  iu'v. 


Pp.  si,  ;t6l  ;  Duiny  yvo.     Willi  i  I'btes  aiiU  fio  W<M>clcuf».     i'l-iL*  10*. 
TELESCOPIC  WORE   FOR  STARLIGHT  EYBNINGS. 


WILLIAM  r.  DEXXIXG,  F.K.A.S. 
(FoniiiTlv  i 'resident  1  if  the  Liverp*il  AitroiioniitMU  Socioty.) 

kxthahh  rnoii  RwirAvs. 

"  .Vjt  iiii|Clit  biti'xpti.-leil  fruiii  atirh  an  oigti-ricucitl  mill  oiilliusinMIc  oWrv^r  lu  Mr. 
Dmiiing,  Uiii  buuk  ii<  t)iuroii)(]]ly  jinu'lioil.  Jte  \f  not  cinitniilal  willi  ili'i'ribiiig  Ilie 
brwitin  »f  tlio  nkitv.  but  giira  iii\alimhle  luritnniitioii  ai  lirnr  lo  >m  tliein  bv»t.  To 
obKirrra  or  limited  iiimm  the  lionk  vill  tw  of  the  RTentv^t  nHn^tHD^■,  both  in  Uie 
•rlctliriii  and  iiie  nf  llinr  iiMtruiiii^ita.  The  bnuk  U  full  iif  iinpurtant  jirnctiml  di'tnils. 
>  Urf  Olio,  uf  uhutevcr  illini'iiniciiii',  nhuultl 


Etery  on*  "ho  iisi-> »  i>^1ni-.>jh'  ■» 
md  Mr.  Deiniiiig's  buuk^'—Sulii 


I  jMviiliar  itilerift  iin't  fiuu'iniilion  cunnected  witli  thn  subject  of 
Antrunniiir,  wl^iiili  otrii  tliv  r(mi)innilii>'ly  uni-iliinitnl  niider  i-nimiit  but  fe«],  nnd 
hninp  tlifreKiiMilH'rvn  llcl'l  for  po|>uIiir  |irPiWMtiitioii  whii-h  in  hiinllj  p^nollcd  in 
any  ixli^r  hniiidi  <i(  *ninvv.  The  |>n'3iiil  work  in  utie  of  thiii  e\an,  anil  is  freali  in 
luatm'.  ntlnutiif  nnd  pijHilnr  in  i>t,Tle.  mid  villi  ila  niinioroin  illiirtralioiunnincit  fnil 
to  brini!  ]>leai.iirv  nnd  itislruclion  to  nil  hIhi  iik-  il.'* — Aiurrhitu  Jonmal  uf  SeieKef, 

Mr.  L*enniTi<[  "«  riles  ••■  iin  ■•Imcrn'r  of  skill  niid  ri|irrieiiei>,wlillal.  the  enrlf  chapter* 
•Ml  tilt)  jiiTi'Llinii.  lii>titrT,  sthI  <i<-rel»tMiirTit  of  llw  lelvKuiiit  nre  replete  villi  interest  to 
nil,  but  e*|iM'i.illy  tn  ilinte  wlio  nre  tliemsi'lTeiiiuitnnioiiiirnl  ubHerTerv." — AtKta»*M. 

"It  denTTriiio  Iwriul  Killi  r>?:'iH.et  uiiil  ■■(•■iilioTi  bjever;  anuileur  MliHHiumer ;  nor 
can  tite  ljii>k  (iruie  anjiliitig  biil  a  |ilM«iirv  1i>  »u>-li  ,-i»  will  iptnially  oiiininil  iIi«iiiw1tm 
ta  iIm!  Kiiiiltiiiee  •>(  uu  aiillior  wlitme  nrlnlmi]'  deiiliiiL''.  here  and  tliere.  villi  Iniiguoga 
imjKirt  a  «rrain  r«eint>i«  tn  llic  rwulv  anil  auiniatnl  How  of  lii«  dismiir!"-.  The  want, 
Ri-irinrer,  al  tueli  un  iinjirelertiliiig  liamllKKik  I'l,  ve  behuie,  ftniiiiiicly  felt.    Mimj 

1irruin»  arc  tlie  |iiibh'<«>m  of  IfltweojH'H'vliich  Ihey  are  nt  a  \\if*  liov  to  einp1<iy. 
nt«idJiii;uhfiTVi'n  mniiu)  do  U'ttiT,  iiuati-r  tlicac  ein-uiiiHlniiii'^.  tlian  pinm  thaiiiH-lTca 
uiiHlt  yif.  ])eiiiiiiig'«  KuM^nep.  Tli<>  b<Hik  i*  luitttbl.v  aud  nilDiirtitly  illuittraled,  in 
lane"  meaMiiv  friim  ihi  siilborV  original  dravitiKs." — iviliirday  H/.riin;  Mui/  23. 

"  3tr.  lAriininft  in  iiniti-riully  rveujniiied  aa  one  uf  llie  Krenttiil  liring  niithoritici  on 
the  tut^eil  uf  Slelforii]  .l»lruiii>iiiy.  A  work  rriini  bii  pen  vill  tliDrororo  be  n<ad  vilb 
niurh  iiilermt  mid  i-viin-intiou  by  all  hiTrr*  uf  Uin  «ibliiii«  n;irnii<.  and  hi*  rmden  will 
liot  lif>  diiin|ipiiiiti'd.  Tliia  ia  n  rory  intenwting  and  Tnluahic  work,  nnil  all  (ete«M)piita 
■bould  |iroeiire  a  ropy  aillunit  di-luy." — l'kiloia<]Ai-iil  Maga:i»f.  (J.  E.  Uukk). 

"Mr.  Druiiinjt  i*  o-j  nult  ktinnn  af  a  putient  obierver  nf  nifleora  and  cotiield  that 
a  work  frum  him  on  ubeervuti'inal  aKtruTiijniy  vill  be  tooknl  iip'in  with  ajieeial 
interim."—  Kaua-bdyr. 

"The  illuMnilioiit  arc  nuineroiK  and  well  oiuculcd  and  there  ia  a  fairly  opioua 
indvE.  Mr.  l>viiniiiH>vork  will  «!■  inu(  Imr-a  birtEi-rireulaiion,  for  it  thuniuKhly 
d(«emH>  it.  1'\w  iH-uk  voiilil  make  an  mlinimblir  B<l(liliiiii  lu  tlic  rlielvn  of  a  leading 
libTiiry."— ^nrf"/  71..;.-  mid  Mien.T. 

-:<iiict>lhi'ai>ii<.:iraiiei>  -.f  V:iW*'('th>ii-'l  CH-jti-lt  /••rCuiiAm.'n  Tcffir-prt' 1  inueli 
■luubt  ifnii.r  nurk  mun.  iiMfnl  lo  the  auiateur  ob«ercer(and  notably  to  ibe  leginncr) 


i>  «|>[w«reil  tlnili '  'I'/ttf../.,,'  llWt/i-r  Slarliyht  t-'nHivij*.'    One  eon^pieiiom 
Jlr.  Ilriuiin|i>  »ei'llfni  )iu»k  liim  in  llio  fntt  iliiit  ii  i*  ob>i<iii»ly  written  liy  a  man 
ii>MHM'>iiiiii!{  the   iiioM   Thor-iii^ib   iieruaial  raoiiliarilr  wiib  Ihe  objreta  lie  an  lueidlj 
\\tttrHn.-r—-t:ii.A.s:-  i„  t^<,liA  Mfrhmic. 

"Mr.  Ileiininit  hna  wrillen  in  u  ktmighllorward  i-snir^l  fadiiun  llmt  inufl  not  only 
maltL-  iiiniiv<liAi.idtie*eliiir  III  hi*  renilerii  but  inspire  lliem  with  lumutliini;  urliiaown 
deteniiinnlio"  and  enlhuuann.''--f'&M'mi/Ariv. 

•■  A  ghiii«J  ut  itr  table  of  nntienlii  will  ini^'n-it  any  renilrr  of  Awrononiv  who  know* 
■Djltiiiiff  nf  tl**  .\iitlHir's  uNtiiy  aa  a  priielienl  aiitrunonirr  nnd  a  ready  wriier  on 
|i«U(>rni  not  rone  •uiicel  \\iemn'"—t<Hirml  Meffrnjit. 

••  iVuuhl-h*  iHinrluiM-r*  of  icK've.iiwi  arc  nfriii4i<d  vilh  auiind  nd>iee,  wouhl-ba 
vorkrra  with  l«-lc»r.ijir»  are  Biip|JiNl  wiib  ■tiniiilaliiig  fiifrgwrtioiia."— Jn«i-«(f/  uf  Ihe 
Urilif^  A'.t'VK"iai<vl  An-i.itii-a. 

••  Mr.  IViining  i«  oiii-  of  ilin  k<'ein'i>t.  imM  unvrarviniz  nbserrer*  in  England,  and  tlw 
bouk  i'  vwrlhyof  bij  n'p.ilitli'dt.'''    fl«i/.y  ,W„,7. 

L  o  \  n  o  N  . 

TAYLOR  &  FJIANCIS.  Red  Lion  ComiX.  "SXaeX.  ^\rt«*" 


WORKS  PUBLISHED  BY  TAYLOR  AND    PBAWCIS. 

The    London,    Edinburgh,    and    Dublin    Philosophical    Magazine, 

Montbh'.     '2m.  (>/. 
The  Annals  and  Magazine  of  Natural  History.    Monthly.    28.  Od. 
The  Observatory,  Monthly  Review  of  Astronomy.    1^. 
Aelfiric  Society's  Publications,     lo  parts,    tiTn.  iW. 
Aeronautics,  by  Brewer  and  Alexander,    ijg, 

Anderson's  Fauna  of  Mergui  Archipelago.    Vul.  I.  '^Os.,  \'oI.  II.  15«. 
Baird's  ( Major  i  Manual  for  Tidal  Observations.    7^.  6tl. 
BelviUe's  Manual  for  Thermometer.     1  s. 
Blakesley's  Table  of  Hyperbolic  Sines  and  Cosines.    Is, 
Chimmo's  (Capt.)  Natural  History  of  Euplectella  aspergillum.     •%-. 
Daubeny  on  Volcancs.    iils. 

Davis's  (J.  B.)  Crania  Britannica,  £'0  I0«.    Thesaurus  Craniorum,  :^)^. 
Denning's  Telescopic  Work  for  Starlight  Evenings.     KK 
Douses  Introduction  to  Gothic  of  Ulfilas.     I  Ox.  (W. 
English  Poetry  in  use  at  Charterhouse  School,    ^h.  (V/. 
Examination  Papers  set  by  Examining  Board  of  Phy^cians  and 
Surgeons,    (jti. 
Ditto  for  Diploma  in  Public  Health.    0//. 
Faraday's  Experimental  Researches  in  Chemistry  and  Ph3rsic8.     1  oji. 
Fauna  of  British  India.    Kditod  bv  W.  T.  Ulanforp,  F.U.3. 

Mammalia.     !*().«.  Fishes.    '2  vol?*.    20*.  each. 

Birds.    Vol.  I.  i?(K<.    Vol.  II.  15^.       Reptilia  and  Batrachia.   20*. 
Moths.     Vol.  I.  L>Os.     Vol.  II.  L>(N.     \  ..1.  III.  '20s. 
Geological  Record.     I?=i74-18H4.    8  vol?.    /iOx, 
Glaisher's  Barometer  Tables,  U.    Diurnal  Range  Tables,  1«.  (W. 
Glaishers  Hygrometrical  Tables.    '2s.  i)<i. 

Glaisher's  Factor  Tables  for  Fourth,  Fifth,  and  Sixth  Millions.  '20s.  onrh . 
Hopkins's  (E.)  Geology  and  Terrestrial  Magnetism.    8vo.    Cloth.     1(1*. 

Ditto.    Illustrated  Introduction  to.    >^vo.     (.loth.    As. 
Joule's  Scientific  Papers.     Vn).  [.  jo^*.     Vol.  H.  li'.*. 
Kennedy.  C.    A  few  Chapters  in  Astronomy.    :V.  i'^d. 
Lehfeldt,  R.  A.    A  List  of  chief  Memoirs  on  Physics  of  Matter.    28.  <'*/. 
Lewis's '.  G. )  Catalogue  of  Japanese  Coleoptera.   l'a.iW/.:  mi  mu-  -id..-,  'U  •»/. 
London  Hospital  Pathological  Catalogue.     r.>.  <W.  iirtt. 
M'Intosh's  Marine  Invertebrates  and  Fishes  of  St.  Andrews.    i*l«. 
Meringtons  French  Primer,  Js.  »'.</.    English  Primer,  \s. 
Meringtons  French  Pronunciation.    Js.  <W. 
Merington's  Latin  First  Course,  with  Key.    i\$.  ('»?. 
Pascoe's  Classes.  Orders,  &.c.  of  the  Animal  Kingdom.     3.<.  («/. 
Pascoe's  List  of  British  Vertebrate  Animals.    4s. 
Pascoe's  Student's  List  of  British  Coleoptera.    ♦!«.  iW. 
Phillips's  Geology  of  Yorkshire.     2  ynh.    :\ih. 
Physical  Proceedings  and  Abstracts.     MoiitJily.     '2s.  i)tl. 
Physical  Memoirs,  translated  from  foreign  sources.    \'ul.  I.    Port  I.  4«. 
Vjiit  11.  7  s.  U/.,  I'm  I  lll.iix.  * 

Reade's  Origin  of  Mountain-Ranges.     •21s. 
Royal  College  of  Surgeons  Calendar.     1  s. 

Catalogue  of  Specimens  illustrating  the  Osteology  of  Vertebrate 

Animals  in  Museum.     Pan  :'».    Aves.     li?-\ 
Catalogue  of  Teratological  Series,     ."y. 

Appendices  5.  6. 7.  and  8  to  the  Second  Edition  of  Descriptive  Cata- 
logue of  the  Pathological  Specimens  in  Museum.    i'.>.  t  ach. 
Examination  Papers  for  Diploma  of  Fellow  and  Licence  in  Dental 
Surgery.    •''/. 
Sharp's  ',  Dr.  D.  i  Staphylinidse  of  Japan.    M>\  tV/. 
Taylors  Scientific  Memoirs.    .>«m.  1.  £M'»  i's. :  S.t.  l\  I'l  As. 
Thomson's  « Sir  W.  >  Tables  for  facilitating  Sumner's  Method  at  Sea. 

!(»>!.  <W.    Forms  for  ditto.     ^S^^-.  l.v.    Sfaiis,  Ls. 
Univ,  CoU.  London  Calendar,  J^.  t;,V,    Pathological  Catalogue,   rnrt*  1 
^ •  :l  1'".  .Mi'li ;   I 'iivi  \.  \<.    lAbxaLiy  C^\a\o^M^ , 'XN  v\v. "i!., <'m^ 
Univ.  ColL  Medical  and  Biological Cax^Yo^w^ .    iv .  vv\ . 
Wliea,t8Ume's  (Sir  C.)  Scientific "Papexs.    \')n. 


U&ker  to  the  Admiralty,  ths  Council  of  State  for  India, 

and  the  Crown  AgentA  for  the  Colonies ;  the  Austrian,  Italian, 

and  Fortuguese  aavemments.    By  Bpeciol  Appointment  to 

the  King  of  Bweden  and  Norway. 

V.    KULLBERG, 

105  Liverpool  Road,  Londoii,  N. 
CSIROHOIICETBR  AND  "WATCM  MANUFACTURER. 

EVERY   DESCRIPTION   OF   H(GH-CLAS$   KEYLESS  AND 

ORDINARY   WATCHES. 

PRESENTATION    WATCHES. 

^iDattiti  nini  fioii  llliti^li  aut  ;^'oui  piplontni  o[  lonour  (  {)iahibt  ^IcntDi). 

FIRST  PRIZE,  win  IRE  FREEDOM  OF  THE  CLOCIIHIERS'  COMPMir  OF  TRE 
CITY  OF  IDROOR,  18B1. 

CBKONOMRTKit-i  wit'i  Kiilllierg':)  nvv:  liuhmccs  :iuti  other  iiiijiriivi'iiieiits  hnvo 
stood  Firsl  iir  S-coml  t.-:..i./-i.r„  ti„„»  at  the  It.ivai  (llisiTviitor)-, 
Ui'M-iiwich  :  iiii'I  of  thes...  thn-e  wen'  Iht  /«■»(  ei'„-  irie-l  -it  Gr.e»u-irh. 

Two  First-clims  Awor-ls  :it  SyiliifV  Kshihitioii  (IPSO):  niid  ulthoiiph  the 
walchi'M  irci'e  not  inti-itiK'd  tor  ()i(^  L^nipi'titivc  Inul,  they  ohtHiiicd 
hi^'hLT  murks  thsn  thosi'  «f  iinv  other  exhibitor. 

T)K.  (iiLL,  uow  A^troiioTFKT  Unjiil  iit  the  Cnj-e,  wntlc:— "Uf  the  50 
cIirf>iiom<.-t<.'rit  urciI,  Kiilllier(i  •iS.*'  hn-.  on  the  vhole,  piTl'orm('d  lii^at. 
Allow  nie  (o  exjin.'!u<  th.^  gri'at  s:iliHl'ucti'>ii  I  hnve  hiiil  in  iill  the 
t'hn.'iinmrrtiT^  iii'  vour  muke  in  the  exiicdition  to  MaiiritiiiR  "(I^ord 
Crawford'f.  Triiii«il  of  Venus  lis|iedil  ion,  1S74). 

sviroNS's 

MONTHLY     METEOROLOGICAL     MAGAZINE. 

M.',ilhl;i  prU-e  -t.'..  or  Ttii.  pt.-  «<..ri<»(.  j,ml-frrf. 

THE  OLDEST  INDEPEHOEHT  METEOROLDBICAL  SERIAL, 

having  been  establiahed  In  1866. 

CniULAlEH  /.V  ALL  VAUTS  OF  TIIK  HOJ.'I.I). 

Cuntiiiiis  cnily  nntiic  of   all  new  IfisooviTits,  Theories,  Plienomenn, 

lustnmit-iiti'.  ntid  I'lihlietitioiL.-i    of  interest  to  Mctcorologiste,  Iteviowt, 

CorrcKii'-ii'Icriei'.  mid  deliiils  of  CliTnarc  not  only  iu  the  iiritish  ItJes  bat 

tliroughnit  the  Knipiri-. 

LOSIlOS: 
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